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Reader, 

Here  prefent  you  with  what  Ipro- 
mifed  in  the  418th  Page  of  my 
Compleat  Syftem  of  Astronomy  ; „ 
that  is,  the  method  of  Computing 
the  Latitudes  and  Longitudes  of 
the  Places  of  the  Globe  where  the 
principal  Apearances  of  Solar  Eclipfes  are  Vifible. 

And,  as  it  was  the  Great Kepler  that  firft  made 
ufe  of  this  method  • fo  it  was  our  Country-man 
Mr.  Fiawfieed  that  took  it  into  confederation  and 
improved  it  : But  becaufe  the  former  wrote  in 
Latin , and  the  latter  giving  but  only  one  fhort  Ex- 
ample, and  that  Book  is  become  Pearce  and  con- 
fequently  dear,  I have  therefore  in  the  following 
Sheets  endeavoured  to  explain  both  their  Methods 
in  divers  Examples. 

And  as  the  times  of  the  Univerfal  Eclipfes  are 
fir  ft  to  be  had  before  you  can  proceed  to  find 
where  the  principal  Appearances  are  feen  ,•  thefe 
muft  be  Learned  from  the  17th  Precept  of  my 
forecitedBook  ; in  which  you  are  to  obierve,  .that 
the  time  of  the  Ecliptic  Conjunction,  is  always 
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equal  to  the  time  that  the  Sun  is  Centrally  Eclipfed 
in  the  Nonagelime  Degree  ; which  you  may  the 
better  underhand  by  carefully  tracing  the  fol- 
lowing Calculations. 

And  as  this  Method  of  Projecting  Solar  Eclip- 
fes.and  the  Paflage  of  the  Penumbra  over  the  Earth  s 
Disk,  1 have  fufEciently  explain’d  in  the  419th 
Page  of  my  System  ; yet  it  will  not  be  imperti- 
nent to  acquaint  the  Reader  (in  this  place)  that, 
if  we  imagine  a Plane  to  pafs  thro’  the  Center  of 
the  Earth,  fo  that  the  Line  which  joyns  the  Cen- 
ters of  the  Sun  and  Earth,  may  be  perpendicular 
to  this  Plane,  it  will  make  on  the  Surface  of  the 
Earth  a Circle,  which  will  feparate  the  illuminated 
Hemifphere  of  the  Earth  from  the  Dark. 

This  Circle  is  called  the  illuminated  Disk ; 
which  Disk  is  direCtly  feen  by  a Spectator  placed  I 
at  the  diftance  of  the  Moon,  in  the  right  Line  1 
which  joyns  the  Centers  of  the  Sun  and  Earth. 

Upon  this  Circle  the  Earth’s  Equator,  its  Pa- 
rallels, Poles,  and  all  other  Circles  which  we  ima- 
gine, are  to  be  fuppofed  Proje&ed  Orthographi- 
cally  : For  all  Lines  drawn  from  the  Center  of  the 
Sun  to  every  Engle  Point  of  the  Disk  being  per-  f 
pendicular  to  it,  all  the  reft  will  be  perpendicular  ( 
to  it ; and  then  an  Obferver  in  the  Moon  will  fee  £ 
> all  Countries:,  Cities,  arid  Towns  to  move  upon 
the  Disk,  which  is  occafioned  by  the  Rotation  of 
the  Earth  round  its  Axis  from  Weft  to  Eaft:  And.  j 
every  Point  will  have  its  way  on  the  Disk  : For 
by  the  Diurnal  Gyration,  all  Places  defcrfbe  either  d 
the  Equator,  or  one  of  its  Parallels;  and  if  the  Sun 
be  in  the  Plane  of  the  Equinoctial,  or  rather  if  the  g| 
Plane  of  the  Equinoctial  pafs  thro’  the  Sun,  the  f-V 
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Equinodial  and  all  its  Parallels  are' in  that  cafe 
projected  into  Right  Lines:  For  they  will  all  be 
Perpendicular  to  the  Disk,  or  Plane  of  the  Pro- 
jedtion. 

But  in  other  Pcfitions  of  the  Earth,  or  Sun,  the 
. Projedion  of  thefe  Circles  will  be  Ellipfes, 
which  is  the  way  that  all  the  Places  of  the  Earth  are 
feen  to  moveon  the  Disk. 

Now,  if  thro5  the  Pole  and  the  Sun  there  be  a 
great  Circle  drawn  which  cuts  the  Earth,  and  this 
Circlebe  Projected  on  theDisk,  it  will  be  the  Uni- 
verfal  Meridian,  (as  inthethree  followinggeneral 
Schemes  is  Noted  with  © being  the  Earth's 
Axis.)  To  which,  when  any  Place  is  obferved 
to  come,  the  Inhabitants  of  that  Place-will  have 
Mid-day.  And  when  any  Place  is  feen  to  touch 
the  Weftern  Limb,  or  Edge  of  the  Disk,  the  In- 
habitants of  that  Place  will  then  fee  the  Sun  rifmg 
to  them  ; but  a Spedator  at  the  Moon  will  fee  the 
Place  to  rife  and  come  upon  the  Disk,  and  will  fee 
it  move  towards  the  Eaft  : (becaufe  the  Eye  at 
the  Moon  is  carried  that  way)  and  as  foon  as  it 
has  pafs’d  theUniverfal  Meridian,  the  Place  then 
being  gone  to  the  Eaft  ward,  the  Sun  feen  out 
of  the  Earth  from  the  place  will  apppearto  move 

IWettward.  But  when  the  place  comes  to  the 
Eaftern  edge  of  the  Disk,  the  Spedator  in  the 
Moon  will  obferve  the  Place  to  fet  in  the  Disk  ; 
but  the  Inhabitants  of  that  place  upon  the  Earth’s 
Surface  will  fee  the  Sun  to  fet  in  the  Weft. 

Thefe  being  the  chief  Properties  of  this  Pro- 
jedion, I fhall  hereunto  fubjoyn  the  twelve  Pro* 
pofitions  of  Theodofius , which  will  give  great  light 
into  the  Keplerian  Method. 
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PROPOSITION  I. 

To  thofe  that  inhabit  under  the  North  Pole, 
one  and  the  fame  Hemifphere  of  the  World  is  al- 
ways apparent  ; but  the  other  Hemifphere  is  al- 
ways hidden  : JSFor  do  any  Stars,  either  rife  or 
fet  to  them  ; but  thofe  that  are  in  the  upper  He- 
mifphere are  always  confpicuous,  and  conprarily 
thofe  in  that,  which  is  hidden,  never  appear. 

II.  To  thofe  People  that  inhabit  under  the  E- 
quinodial  Circle,  all  the  Stars  do  rife  and  fet ; 
and  are  moved  in  equal  time  of  iz  Hours  above 
the  Horizon,  and  under  it. 

III.  In  every  Place  within  the  Middle,  or 
Torrid  Zone,  the  Ecliptic  Circle  is  at  fome  cer- 
tain time  of  the  Day  at  right  Angles  to  the  Ho- 
rizon of  the  Place  : For  the  Circle  parallel  to  the 
Equator,  drawn  thro’  the  Vertex  or  Zenith  of  the 
place,  cuts  the  Ecliptic  Circle  in  two  Points. 
When  therefore  the  Point  of  either  InterfedKon  is 
co-united  with  the  Zenith,  then  the  Ecliptic 
paffes  thro’  the  Poles  of  the  Horizon  ,•  and  there- 
fore  it  cuts  the  Horizon  at  right  Angles  • atid  this 
is  done  twice  in  one  Diurnal  Revolution.  But  to 
thofe  inhabiting  under  either  Tropick,  only  once 
in  a Day,  that  is,  when  the  Solfhitial  Points  in 
which  the  Ecliptic  touches  both  the  Tropicks 
come  to  the  Zenith  of  that  place.  See  the  Table 
of  the  Altitude  of  the  Nonageftme  Degree.  This 
is  made  Plain. 
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IV.  To  thofe  wiiofe  Zenith  is  as  far  diftant  from 
the  Pole,  as  the  Tropicks  from  the  Equator,  fix 
Signs  fnall  at  once  happen  to  rife,  and  fix  to  fet, 
in  one  Diurnal  Revolution ; that  is,  to  thofe  whofe 
Zenith  is  in  the  Artie  or  Antartic  Circle.  For 
whereas  the  Poles  of  the  Ecliptic  are  carried  in 
the  Peripheries  of  thofe  Circles,  therefore  in  one 
Diurnal  Revolution  the  Pole  is  once  co-united  with 
the  Zenith  ; that  is,  the  Pole  of  the  EcJiptic  with 
the  Pole  of  the  -Horizon  ; and  therefore,  the  E- 
cliptic  is  alfo  co-united  with  the  Horizon.  Which 
Co-union  is  made  in  an  inftant ; and  after  that 
inftant  the  Ecliptic  is  forthwith  divided  into  two 
parts  by  the  Horizon  s So  that  in  an  ieflant  one 
Semicircle  of  the  Ecliptic  rifes,  and  the  other 
Semicircle  fets. 

V.  To  thofe  People  inhabiting  under  the  E- 
quino&ical  Circle,  the  Meridian  ihall  cut  above 
the  Horizon  the  Semicircle  of  the  Ecliptic  into 
two  equal  parts,  when  the  Points  of  Contact  of 
the  Tropicks  and  Ecliptic  come  to  be  in  the  Ho- 
rizon ; and  then  alio  the  Ecliptic  (hall  be  at  right 
Angles  to  the  Horizon. 

For,  the  Horizon  then  palling  thro5  the  Poles  of 
the  Tropiek,  (the  fame  with  the  Poles  of  the 
World)  and  the  Points  of  the  Contact  of  the 
Tropicks  and  Ecliptic  Ihall  (by  the  Laws  of 
Sphericks)  pals  like  wife  thro5  the  Poles  of  the 
Ecliptic  ; and  therefore  fha'll  cut  the  fame  at  right 
Angles : And  likewife  the  Ecliptic  pafs  thro'  the 
Poles  of  the  Horizon,  by  which  the  Meridian  alfo 
pafles. 
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From  whence  the  Arches,  as  well  of  the  Meri- 
dian, as  of  the  Ecliptic,  intercepted  between  the 
Pole  of  the  Horizon,  and  the  Horizon,  are  Qua- 
drants. 

VI.  To  thofe  Inhabiting  under  the  Equinoctial , 
all  Semicricies  of  the  Ecliptic  arife  in  equal  time, 
as  likewife  do  their  opposite  Peripheries. 

For  there,  every  Semicircle  of  the  Ecliptic  a- 
rifes  with  the  Diurnal  Arch  of  its  beginning ; (but 
by  the  fecond  hereof)  all  the  Diurnal  Arches  are 
Semicircles,  by  which  is  manifeft,  the  firft  part 
of  this  Propofition  : The  other  part  is  clear,  feeing 
not  only  the  oppofite  Peripheries  of  the  Ecliptic, 
but  thofe  likewife  equally  diftant  from  the  Equi- 
noctial Points  afcend,  with  equal  Arches  of  the 
Equinoctial. 

VII.  To  thofe  People  whofe  Horizon  differ  by 
a mpre  Eafterly  Pofition,  the  Stars  neither  arife 
together,  nor  fet  together ; but  by  how  much 
fooner  they  arife  to  thofe  who  live  more  Eafterly, 
by  fo  much  fooner  do  they  fet : For  the  Horizons 
of  fuch  equal  Places,  by  reafon  of  equal  Altitude 
of  the  Pole,  touch  the  fame  Parallel  of  the  E- 
quator  ; wherefore  the  Arch  from  any  Parallel 
of  the  Semicircle  of  the  Horizon  interjected,  as 
well  between  the  places  Eaftward,  as  thofe 
Weftward,  are  the  fame.  Therefore  every  Star  in 
a place  Eaftward  by  the  fame  Arch,  anticipates  its 
rifing,  and  thence  its  Setting,  and  confequently  in 
the  lame  interval  of  time. 
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VIII.  To  thofe  inhabiting  under  the  fame  Me- 
ridian, whatever  Stars  are  between  the  greatefl:  of 
the  always  apparent  Parallels  and  the  Equinoctial, 
appear  longer  above  the  Horizon  to  thofe  inhabi- 
ting Northward,  than  they  do  to  thofe  inhabiting 
Southward. 

And  how  much  fooner  they  arife  to  thofe  in-s 
habiting  Northward,  fo  much  later  they  fet.  But 
thofe  Stars  which  are  between  the  greateft  of  the 
Parallels  always  latent,  (or  hid)  and  the  Equi- 
noctial, appear  longer  above  the  Horizon,  to  thofe 
inhabiting  Southward,  than  they  do  to  thofe  infla- 
ting Northward  ; and  how  much  fooner  they  rife 
to  thofe  inhabiting,  fo  much  later  they  fet. 

For  to  one  travelling  towards  the  apparent  Pole, 
the  Diurnal,  increafes ; and  to  one  going  towards 
j the  Pole  that  is  deprefled,  the  Diurnal  Arch  of  a 
Star,  declining  thitherward,  increafes  likewife : 
But  by  Collating  the  Arches  increafing  on  either 
fide,  that  is  to  fay,  towards  the  Eaft,  or  towards 
the  Weft,  the  reft  of  the  Propofition  is  manifeft. 

• 

IX.  But  if  the  Horizons  be  neither  under  one 
Parallel,  nor  under  the  fame  Meridian,  there  will 
follow  only  an  Inequality  of  the  Arches  raifed  a- 
bove  the  Horizon,  after  the  manner  as  before  ex- 
prefled ; but  no  Anticipation  of  Rifings  or  Set- 
tings. This,  as  the  premifed,  is  manifeft  by  rea- 
fon  of  the  greater  or  lelfer  Inclination  of  the  Ho- 
rizon. 

X.  To  thofe  Inhabitants  under  either  Pole,  the 
Sun  is  carried  conftandy  for  fix  Months  (nearly  a- 
-bove  the  Horizon,  and  as  long  underneath  it. 

[a  z ] This 
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This  appears  by  the  full  Propofition,  fince  one  half 
of  the  Ecliptic  is  always  apparent,  and  the  other 
always  latent ; either  of  which  by  the  Sun  ("ap- 
parently) in  near  about  fix  Months  time,  is  run 
through. 

XL  To  thofe  going  from  the  Pole  towards  the 
Artie  or  Antarric  Circles,  this  conilant  Stay  of 
the  Sun  either  above  or  under  the  Horizon,  for 
fix  Months,  grows  lefler  and  leffer,  until  it  be  re- 
duced to  the  ipace  of  24  Hours,  either  under  the 
Artie  or  A ntartic  Circle  : For,  the  Horizon  of 
thofe  Habitations,  tpuch  two  Parallels  of  the  E- 
quator  greater  than  the  Tropicks,  which  on  either 
iide  cut  from  the  Eliptic  two  equal  Peripheries  j 
and  that  Periphery  which  the  Parallels  always  cuts 
off,  never  fets  and  that  which  is  always  latent,  ne- 
ver rifes.  Latent,  always  fignifies  hid , 

, To  thofe  inhabiting  under  the  Artie  or  Antartic 
Circles,  the  longed  Day  is  24  Hours,  and  the  j 
Night  but  an  inftgnt  ; on  the  contrary,  the! 
longed  Night  24  Hours,  and  the  Day  but  an 
inftant. 

' The  other  Arks  increafe  and  decreafe  until  they 
come  to  the  Equality  of  the  Equinox. 
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A Demonfiration  of  the  Equation  of  Time, 

EIN  G now  upon  the  Bufinefs  of  Detnon- 
ftrating  my  Aftronomical  Obfervations,  it 
will  not  be  improper  to  fpeak  fomething  of 
the  Inequality  of  Natural  Days.:  For  with- 
out a right  underftanding  in  that,  the  A- 
ftronomer  will  be  at  a lofs  to  regulate  his 
curious  Time-keeper,  and  thereby  make 
wrong  Obfervation,  This  is  a Matter  that  has  exercis'd  the 
Thoughts  of  Aftronomers  in  all  Ages  : And  tho’  all  have  al- 
low’d, that  there  really  is  fuch  an  Inequality,  yet  they  have 
■much  difagreed  in  affigning  its  Quantity,  and  deiftob  (Ra- 
ting the  Reafon  and  Affedlion  thereof;  becaufe  they  all  built 
upon  a wrong  Hyporhefis,  fuppoling  the  Earth  at.  reft  j 
Sfvhich  produced  them  bur  one  part  of  the  Equation  of  Na- 
cuf-al  Days : And  with  this  they  Satisfied  themfelves,  not 
thinking  but  that  they  then  had  the  whole,  whereat  they  had 
.only  one  half. 

■J  Thus,  the  Equation  of  Time,  'which  depends  upon  the 
.Obliquity  of  the  Ecliptic,  was  made  ufe  of  .till  about  the 
Middle  of  the  laft  Century,  when  our  Country-Man  Street, 
in  Ns  Ephemeris  for  the  Year  1655,  gave  a little  Sketch 
phi  its  Betiro'nftration,  which  he  afterwards  put  in  his  A- 

B Jh-piipfrtid 


a Uranoscopu. 

Jlronomia  Carolina,  with  Tables  of  the  Equation  of  Time, 
in  Two  Parts ; where  he  grofsly  miftakes  the  Second  Part, 
and  bids  us  to  Add,  when  we  fhould  Subtract,  & contra  ; 
leaving  the  Second  Part  without  any  Demonftration  at  ail  ; 
till  at  laft,  our  moft  Learned  Aftroriomer  Mr.  Flamfteed,  has 
determin'd,  the  Controverfy,  and  by  moft  evident  Demon- 
fixations  Geometrical  has.  put  the  matter  beyond  further  Dif- 
pute,  dearly  evincing  both  the  Reafons,  Affe&ions,  and 
Quantity  of  this  Inequality.  His  Differtation  concerning 
this,  is  annex’d,  and  pub li fil'd  at  the  End  of  the  Opera 
Pafihuma  Je-mni.e  Horroxcii,  Lend.  1673,  4 to . to  which  I 
refer  my  Reader. 

Let  us  now,  with  Dr.  Kjill,  ask  who  they  are  that  dare 
tell  us,  that  the  Sun  doth  not  tell  the  Truth  ? The  Aftrc- 
norners  are  the  bold  Men  that  tell  us  fo  : For  they,  by 
their  nice  Search  into  Things,  have  found,  that  the  Sun’s 
apparent  Motion  is  no, ways  equal  : They  obferve,  that  he 
now  and  then  fiackens  his  pace,  and  afterwards  quickens 
it  again  : And  therefore  Equal  Time,  which  goes  on  al- 
ways at  the  fame  rate,  cannot  truly  be  meafur’d  by  the 
Sun’s  Motion.  Keill,  LcB.  Page  313.  Aftronom-ers  have  di- 
ftinguifli’d  the  Days  into  Civil  and  Natural. 

1.  A Civil  Day  being  that  Space  of  Time  containing 
juft  twenty  four  Hours,  reckon’d  from  Twelve  of  the  Clock 
at  Noon  on  one  day,  unto  Twelve  of  the  Clock  at  Noon 
on  the  next  day  ; in  which  time  the  Equi  nodial  makes 
one  entire  Revolution  about  the  Axis  of  the  World. 

2.  The  Natural,  or  Apparent  Day,  is  that  Space  of 
Time,  in  which  the  Sun  moves  from  the  Meridian  of  one 
Place,  to  the  fame  Meridian  again.  Thefe  Days  are  not 
always  of  an  equal  Length  ; but  are  longer  at  fome  times 
of  the  Year  than  at  other  times.  The  difference  between 
thefe  two  forts  of  Days  is  but  fmall  j and  there  is  a double 
Caufe  for  this  fmall  Inequality. 

AH  Aftronomlcal  Time  begins  at  the  Noon  of  one  day, 
and  ends  at  Noon  on  the  next  following  day  $ and  this  a- 
grees  with  the  Natural  Day  above-mention’d. 

This  has  alfo  two  Demonftrations,  vi%.  Equal  and  Appa- 
rent. 

The  Equal  Time  is  that  which  is  kept  by  an  equal  Moth 
on  in  the  Equinodial  j to  which  Time-ail  Aftronomical  Ta- 
bles are  exhibited. 

The 
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The  Apparent  Motion,  or  Time  Apparent,  is  the  fenfible 
or  external  Meafure,  eftimated  by  the  Sun’s  Apparent  une- 
qual Motion  in  the  Ecliptic  ; to  which,  all  Calculations  A- 
Itronomical  muft  be  reduced. 

In  this  adjacent  Diagram,  let  A B C be  a Quadrant  of 
the  Solftitial  Colure,  A the  Pole, 
yCa  Radius  of  the  Equinodi- 
al,  y B a Radius  of  the  Eclip- 
tic, y'  the  Equinodial  Point,  or 
the  Place  of  the  Sun  in  the  Be- 
ginning of  it  at  Noon  on  Come 
' certain  day,  ©the  Sun’s  Place 
at  Noon  the  day  following ; 
through  which  Place  ftrike  the 
Arch  A ® D,  to  cut  the  Equi- 
nodial  at  Right  Angles  in  D: 

Y © will  exprefs  the  diurnal 
Motion  of  the  Sun,  and  y D its  Right  Afcenfion,  or  the 
Equinodial  that  culminates  with  the  Sun  : which  Arch,  fee- 
ing  it  is  one  of  the  Sides  of  a Right-angled  Spheric  Trian- 
gle y D ©,  cannot  be  equal  to  the  Hypothenufe,  that  is,  to 
the  Sun’s  Motion  Y ©. 

Wherefore  feeing  the  Revolutions  of  the  Equinodial,  and 
of  its  equal  or  like  Parts,  are  equable,  and  performed  in  e- 
qual  times  ; but  the  Sun,  in  palling  equal  Parts  of  the  Eclip- 
tic, apply  to  the  Meridian  with  unequal  Parts  of  the  Equi- 
nodial  j it  necefTarily  follows,  that  the  Solar  Days  are  un- 
equal. 

And  that  the  difference  between  the  Sun’s  true  Place  and 
its  Right  Afcenfion,  being  converted  into  Time,  is  the  true 
Equation  of  Time  arifing  from  this  Caufe.  Which  Equation 
in  the  firft  and  third  Quadrants  of  the  Ecliptic  is  to  be  fub- 
traded  from  the  Apparent  Time  : For  in  them  the  Longi- 
tude of  the  Sun  from  the  next  Equinodial  Point  palfes  the 
Meridian  fooner  than  a like  Arch  projeded  in  the  Equino- 
dial- But  in  the  fecond  and  fourth  Quadrants  of  the  Eclip- 
tic, this  Equation  is  to  be  added  to  the  Apparent  Time  to 
get  the  Mean  ; for  in  thefe  the  Longitude  of  the  Sun  from 
the  Equinodial  Point  Libra  palfes.  the  Meridian  later  than 
the  like  Arch  projeded  in  the  Equator. 

For  Example  : Let  the  Longitude  of  the  Sun  from  the  E- 
quinodial  Point  Y be  y ©^=  59'  8/;,  <its  Right  Afcenfion, 
or  the  Arch  of  the  Equinodial  culminating  therewith  will 
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be  T D 54'  14",  being  lefs  than  y"  ® by  4'  54" ; which  He. 
ing  turned  into  Time  (by  the  Table,  Page  66,  of  my  Aftra- 
ncmy ) is  19"  3<5"' ; and  by  fo  much  is  the  Apparent  Day 
fhorter  than  the  Mean. 

This  therefore  is  the  Equation  of  Time  arifing  from  this 
Caufe,  and  is  Negative,  or  to  be  fubrradfed  from  the  Appa- 
rent Time,  to  obtain  the  Mean  Time  : For  he  Longitude  of 
Sun  arrives  at  the  Meridian  fo'ouer  than  a like  Arch  projec- 
ted in  the  Equinoctial. 

Tt>  make  all  plain,  I (hall  annex  the  following  Table, 
fheWing  the  Sun’s  Right  Afcenfion  to  every  Degree  of  the  E- 
cliptic  ; in  which  i have  number’d  the  Sun’s  Piace  from  A- 
ries,  increafing  by  one  Degree  round  the  Ecliptic,  to  -360°, 
«At  the  Top  of  every  Column  I have  fet  the  Signs,  for  a Guide 
to  know  in  what  part  of  the  Ecliptic  the  Sun  is  : By  which 
you  may  perceive,  that  in  the  fuft  Quadrant,  that  is,  all  the 
time  the  Sun’s  Place  is  lefs  than  90°,  the  Sun’s  Place  exceeds 
the  Right  Afcenfion  ; but  in  the  lecond  Quadrant,  that  is, 
■while  he  is  moving  from  Car.cer  to  Libra , his  Place  being  lefs 
thin  1800,  the  Right  Afcenfion  is  more  than  the  Sun’s  Place. 
In  the  third  Quadrant,  the  Longitude  is  again  greater  than 
the  Right  Afcenfion ; but  in  the  4th  or  laft  Quadrant  it  is  a- 
gain  lefs,  as  in  the  lecond. 

Now  it  is  from  this  Table  that  I conftru&ed  that  in  Page 
2,  of  my  Aftronomy.  Thus,  let  the  Sun  be  one  Degree  in 
Aries,  his  Right  Afcenfion  is  5 j1  411  ; which  fubtra&ed  from 
i°,  leaves  4'  5 8 '*  ; which  turned  into  Time,  is  19"  52Q 
Now  becaufe  I omit  Thirds  in  that  Table,  therefore  I call 
19''  54M  ; io-//,  which  is  rhe  firft  Number  in  that  Table  of 
the  firft  Part  of  rhe  Equaueu  of  Time,  to  be  added  to  the  E- 
qual,  of  fubtradted  from  the  Apparent  Time.  Again,  let 
the  Sun  be  in  1 50  Taurus;'  that  is,  4?°  from  the  beginning  of 
Arks,  and  his  Right. Afcenfion  is  4-1°  3 1 1 34/;;  this  difference' 
28'  2 6'1 ; which  reduced  into' Tame,  is  9’  53''  44'R  to 
be  added  to  the  Equal,  or  fuhrradted  from  the  Apparent 
Time,  as  that  Table  directs,  which  was  conftructed  from 
this,  after  the  manner  npvtf  directed. 
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On  account  of  the  Sun’s  Eccentricity,  C 0 T<5g2,  from 
the  Center  of  the  Earth’s  Annual  Obit,  the  Diurnal  Moti- 
on of  the  Earth  is  fometimes  falter,  and  fometimes  flower 
than  the  Mean  Motion  59'  8";  and  confequently  the  Ap- 
parent Day  is  fometimes  longer,  and  fometimes  Ihorcer  than 
the  Mean  Day  : Which  Inequality,  and  the  quantity  of  the 
Difference  of  the  Equal  or  Mean  Day  from  the  Apparent,  is 
thus  demonftrated : 

In  the  following  Figure,  let  A B D E be  the  Great  Orb, 
in  which  the  Earth  is  yearly  carried  about  the  Sun  ; 
the  Center  hereof  is  C,  A,  the  Aphelion,  or  the  Earth’s 
Place  at  Noon  on  that  Day  that  it  is  in  its  Aphelion,  fuppofe 
the  1 8th  .of  June,  B the  Earth’s  Place  ac  Noon  the 
following  Day;  A F an  affigned  Meridian  of  the  Earth; 
the  Arch  A B,  or  the  Angle  A C B ; the  Mean  Mo- 
tion of  the  Earth  5 9!  8^  from  the  Noon  of  the  giv- 
en Day,  to  the  Noon  of  the  Day  following  ; Fa  Point  in 
the  given  Meri- 
dian turn’d  to  the 
Sun ; whichPoint 
while  the  Earth 
is  carried  in  its 
Orb  from  A to 
B,  is  roll’d  by 
the  diurnal  Cir- 
cumvolution of 
the  Earth  from 
F thro’  O the 
fir  ft  Day,  to  G 
the  fecond  Day  ; 
to  which  Place 
when  the  laid 
Point  arrives,  ’cis 
manifeft  that  the 
Earth  has  per- 
form’d a Com- 
pleat  Revolution 
about  its  own  A- 
xis ; becaufe  the 
Meridian  B G, 
in  the  fecond  Day’s  Pollute,  is  made  parallel  to  A F,  its, 
firft  Day’s  Polrure  : But  it  is  not  yet  apparent  Noon,  till  the. 
lame  Point  of  the  Earth,  by  its  Revolution  be  brought  toK, 

where 
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where  ’cl s turn’d  dire&iy  to  the  Sun,  who  governs  the  Civil 
Days. 

And  that  this  time  is  not  the  fame  with  the  Celeftial  or 
Equ  a!  Noon,  will  be  provM,  not  only  becaufe  the  Earth  has 
riot  vet  performed  its  Mean  Motion  above  its  Revolution 
(thY  this  were  a fyifficient  Argument,)  but  alfo  becaufe  the 
diurnal  Motions  about  the  Sun,  and  ronfequently  the  Re- 
turns of  any  certain  Meridian  to  him,  are  very  unequal  : 
Neither  can  that  poxiibiy  be  equal,  in  refpedt  of  any  Point, 
about  which  the  Earth  is  canoed  equally;  as  is  fufficiently 
manifeft  from  the  Infpedfion  of  the  Scheme  only.  Where- 
fore the  Mean  Noon  and  Equal  Time  refpedi  the  Point  of 
the  Mean  Motion,  (that  is,  the  Center  of  the  Orbit  at  C)  and 
in  our  prefent  Inltance,  is  chen,  when  the  Meridian  carried 
from  K,  arrives  at  E,  where  it  is  directly  turn’d  to  the 
Center  of  the  Orbit  at  C.  And  when  it  has  gained  this 
Poltare,  the  Earh  has  performed  its  Mean  Motion  above  a 
Revolution  req'uilite  to  complear  a Mean  Day. 

For  the  Arch  G L,  or  the  Angle  G B L is  equal  to  the 
Angle  A C B,  the  Mean  Diurnal  Motion  of  the  Earth. 
Al’fo  the  Arch  G K,  which  the  Earth,  or  any  Meridian 
therein,  muft  pats  more  than  a Revolution,  before  it  be 
Apparent  Noon,  is  equal  to  the  Angie  A © B,  the  Apparent 
Motion  of  the  Earth  at  the  Sun. 

From  whence  tis  evident,  that  the  Arch  K L,  which  th<£ 
Circumference  of  the  rolling  Earth  per'orms  between  the 
Apparent  and  Mean  Noon,  and  which  fhews  the  Difference 
between  the  Apparent  and  Mean  Day,  is  equal  to  the  Angle 
® B C,  which  is  the  Equa  ion  of  the  Orbit. 

Wherefore  the  Prcfthnpbigrcfi  of  the  Orbit  reduced  into. 
Minutes  and  Seconds  of  l ime,  fhall  be  the  fecond  part  of 
the  Equation  of  Time  derived  from  the  Eanh’s  Motion. 
Which  Equations  throughout  this . Semicircle  of  the  Orbit 
(that  is,  while  the  Mean  Anomaly  is  o,  r,  2,  3,  4,  5 Signs) 
are  Negative,  or  to  be  fubtradfed  from  the  Apparent  Time  ; 
for  herein  the  Mean  Noon  lucceeds  the  Apparent. 

In  like  manner,  if  we  take  the  oppoffte  Place  of  the 
Scheme,  and  conffder  the  Earth  in  its  Perihelion,  the  Point  I, 
or  the  Meridian  Ef,  being  made  parallel  tojts  Yefterday’s 
Pofture.  ’tis  plain,  that  the  Earth  has  performed  one  coirt- 
pleat  Revolution. 

This  Point  being  carried  to  N,  where  ’tis  turned  to.  the 
Center  of  the  Orbit,  ’ns  now  Mean  Noon:  For  the.  Arch, 

N I,  pr  the  Angle  N E I,  equal  to  the  mean  diurnal  Motion 

?! 
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of  the  Earth,  is  paffed  over.  But  it  is  not  yet  Apparent 
Noon,  till  the  Earth,  by  its  Rotation,  brings  the  fame  Me- 
ridian to  M,  where  iris  dire&ly  turned,  towards  the  San. 
From  whence  his  manifeft,  that  the  Apparent  Day  exceeds 
the  Mean  by  fo  much  time  as  is  requifite  for  the  Earth  to 
pafs  the  Arch  N M;  vthich  Arch  is  equal  to  the  Angle 
CN®,  the  Proflb&pbarejis  of  the  Orbit*  Wherefore  redu- 
cing this  into  Time,  gives  the  Equation  of  Natural  Dats,  in' 
refpedt  of  the  Earth’s  Motion,  which  throughout  this  Semi- 
circle of  Anomaly  (i.e;  while  the  Earth  moves  from- her  Pe- 
rihelion to- her  Aphelion)  is  Affirmative*  or  to  be  added  to 
the  Apparent  Time;  becaufe  herein  the  Mean  Noon  precedes 
the  Apparent. 

’Tis  manifeft,  from  what  goes  before,  that  if  the  Sun  were 
in  the  Center  of  the  Earth’s  Annual  Orbit,  and  the.  Earth's 
Axis  were  not  inclin’d  to  its  Path,  or  Way,  there  would  be 
no  Inequality  of  Time  ; but  the  Mean  Day  and  Apparent 
Would  be  equal. 

Moreover,  if  there  were  no  Eccentricity  of  the  Sun  from 
the  Center  of  the  Earth’S  Orbir,  but  there  were  the  ufual 
Inclination  of  the  Earth’s  Axis  to  the  Orbit,  or,-  as  the  Ptolc- 
maicity  do  exprefs  it,  the  Obliquity  of  the  Ecliptic  ; then,  f 
fay,  this  fecond  part  of  the  Equation  of  Time  would  va'nifh, 
and  there  would  be  only  the  firft  part  of  the  Equation,  which 
was  only  retain’d  by  all  the  ancient  Aftronomers. 

I having  now  fltetvn-,  and  demonftrated,  that  the  Equation 
of  Time  depends  on  two  Cauies  ; and  in  the  Firft  Part  hav- 
ing fully  finifh'd,  and  brought  into  a Practical  Table,  which 
you  have  in  Page  2,  of  my  Agronomical  Tables ; it  is  now  my 
next  bit  (in  efs  to  reduce  the  Second  Part  into  a Practical  Ta- 
ble alfo,  which  will  complear  the  whole  Equation  of  Time. 

But  firft,  I fhall  fhew  the  greateft  Elliptic  Equation-  of  the 
Earth’s  Orbit,  according  to  feveral  Authors  which  are  come 
to  hand. 


Ptolemy,  Claudius  in  Muller  us 
Alphonfus,  King  of  Cafiile,  in  MuHents, 
John  Netvton,  in  h's  Math.  Infticutions. 
John  Kypler,  Budolphin,  — — - 

Natalis  Duret  — — 

William  Leyhurn,  in  his  Cttrfus  Matbem, 

Tycho  Brahe,  _ 

Jfobaftnis  Meginis ; in  ht-S  Ephcmeridss , 
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Edward  Wright,  in  his  Errors  of  Navigation,' 
V.  Wing's  Hermonicon  Injir.  & Brie. 
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Jer.  Shekerly,  — — *■  — - 
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J.  Gadbury  from  ditto,  — — 
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J,  Newton  Decimal  Tables,  — 
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N.  Greenwood  from  ditto, 
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"Jeremy  Horrox,  — 
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J.  Wing  in  his  Scientia  Stellarum, 

I 

57 

30 

William  Leybourn  in  his  Inftitutions, 

I 

57 

00 

Sir  Ifaac  Newton  in  his  Theory  of  the  Moon, 

I 

56 

20 

Mr.  Whifton  in  his  Leisures,  

I 

5<> 

20 

Mr.  Hodgfon  in  his  Syftem, 

X 

5<5 

20 

My  Tables,  in  my  Syftem,  

I 

5<5 

20 

P.  H.  Le  la  Hire,  — 

X 

55 

42 

Mr . John  Flamfieed,  

I 

55 

00 

N.  Copernicus  in  Mullerus,  

I 

50 

4i 

By  which  it  will  appear,  that  if  thofe  ancient  Aftronomers 

had  had  any  Notion  of  the  Earth3s  Motion,  they  might  have 

prov’d  their  Tables  by  the  going  of  a good  Pendulum-Clock: 

For  Ptolemy's  greateft  Equation  turned  into  Time,  is  9/  32.", 
which  is  i'47"too  much  ;and  Copernicus  is  22"  3 6"‘  too  little. 
The  greateft  Elliptic  Equation  in  my  Tables  is  found  thus  : 


As  G © Mean  Dift.  © a 0 
To  Radius 
So  C 0 Eccentricity 
To  S.  L.  C G © 

Doubled,  is  = 1—  F G ® 1° 


100000  3.000000 

900  o'  10,000000 

1692,  3.228400 

5 S'  10"  8.228400 

5 6 20  ; which  lubtradl  in  the 


firft  Semi-circle,  and  add  in  the  fecond,  as  is  plain  in  the 
following  Figure. 
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But  in  any  otfter  part  of  the  Orb,  it  will  require  a further 
Calculation  to  find 
the  Mean  & True 
Anomalies  (which 
Stall  be  fhewn  in 
its  proper  place,) 
whole  difference 
is  the  Elliptic  E- 
quation.andmakes 
up  the  Table  in 
Pages  28,  19,  and 
30,  of  my  Ajirono- 
tny ; which  Table 
being  reduced  in- 
to Time,  are  the 
Numbers  in  Page 
3,  of  my  Aftrono- 
my,  and  is  what  is 
called  the  Second 
Part  of  the  Equation  of  Time,  depending  on  the 
Sun’s  Eccentricity : And  this  anfwers  to  every  Degree  of 
Mean  Anomaly,  whole  Ufe  you  will  find  in  Precept  z,  Page 
339,  of  my  Syftem. 

Here  are  therefore  demonftrated  two  forts  of  Equation  of 
Time,  arifing  from  two  different  Caufes:  If  they  are  both 
to  be  added,  or  both  to  be  fubtradfed,  their  Sum  is  to  be 
added  or  fubtradfed  ; but  if  one  be  to  be  added,  and  t’other 
fubtracted,  their  difference,  according  to  the  nature  of  the 
greateft,  is  to  be  added  or  fubtradled  to  or  from  the  Apparent 
to  get  the  Mean. 

After  clearing  the  Theory  of  this  Dodtrine,  I come  next 
to  apply  it  to  Pradtice,  in  regulating  curious  Time-keepers  5 
which  indeed  are  very  often  abufed,  for  want  of  the  due 
Confideration  and  right  Application  of  this  Equation  of 
Time.  For  at  fome  times  of  the  Year  it  happens,  that  if 
our  Watches,  or  ofcillating  Pendulums  do  not  differ  above  a 
quarter  of  an  Hour  from  the  Time  Ihew’d  by  the  Sun  or. 
Stars,  they  are  falfe,  and  need  a Correction.  And  the  rea- 
fon  of  this  is  plain  : For  if  a Pendulum-Watch  goes  true, 
it  goes  equal ; that  is,  one  twenty  four  Hours  ar  any  time  of 
• the  Year,  is  as  long  as  another  twenty  four  Hours  at  any  a- 
ther  time  of  the  Year,  and  this  perpetually  and  conftanrly 
That  is,  all  Watches  that  go  true,  meafurethe  Equal  or  Mean 
Time,  and  confequently  differ  from  the  Apparent  Time: 

fiiewti 
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fhewn  by  a Sun-Dial  or  other  Inftrument,  as  much  as  Is  the 
Equation  of  Time  in  Excefs  or  Defedt. 

There  are  only  four  Days  in  the  Year  on  which  the  Equa- 
tion of  Days  ceafe  ; that  is,  the  Apparent  and  Mean  Time 
are  then  the  fame;  vi%.  April  4,  June  6,  Augujl  20,  and  De- 
cember 13.  If  to  any  of  tn.efe  Days  we  fet  a well  regulated 
Pendulum-Watch  to  the  Apparent  Time  fhewn  by  the  Sun  of 
Stars,  on  any  Day  afterwards  it  ought  to  differ  from  this  Ap- 
parent  Time,  fo  much  as  the  Equation  of  Time  is  in  the 
Table, 

Alio  there  are  four  Days  in  the  Year  in  which  there  are 
tfie  greateft  difference  between  the  Sun  and  the  Clock  j and  • 
thole  are, 

Jen.  30,  Equation  14'  49" 

May  3,  4 1 

July  IS,  5 5 5 

Oclob,  23,  16  12 

By  which  it  appears,  that  from  April  4,  to  June  6,  the  E- 
quation  muft  be  added  to  the  Equal  Time,  to  give  the  Appa- 
rent ; from  Auguft  20,  to  December  1 3,  the  Equation  is  again 
added  to  the  Equal  Time,  to  gain  the  Apparent  ; bur  from 
December  13,  to  April  4,  it  is  to  be  fubtradfed.  But  if  you 
would  reduce  the  Apparent  Time  to  the  Equal,  you  muft 
life  the  contrary  Titles  3 that  is,  now  iiibtract,  where  you 
there  added.  Therefore  in  regulating  curious  Time-keep- 
ers for  Aftronomical  ufe,  you  mod  always  obferve,  thac  they 
differ  from  the  Time- obfer-ved  by  the  Sun  or  Stars,  fo  much 
as  is  the  Equation  of  Time  for  that  Day.  As,  fuppofe  July 
8,  the  Equation  is  5'  40"  Clocks  roo  faff;  therefore  rhis  E- 
quation  is  to-be  Subtracted  from  the  Time  fhewn  by  the  Sun 
or  Stars  : But  if  the  fame  Equation  be  added  to  the  Appa- 
rent Time  fhewn  by  the  Sun,  the  Sum  will  be  the  Equal 
Time  fhewn  by  the  Clock. 

Wherefore  if  at  any  time  we  fet  our  Pendulum- Watch,  in' 
order  to  rectlfie  it,  and  bring  it  exactly  to  meafure  the 
Mean  Day,  we  are  to  add  or  fubtract  from  the  Apparent 
Time  fhewn  by  the  Sun,  fo  much  as  is  the  Equation  of 
Days  at  the  time  we  fet  it. 

For  Example  5 at  Noon,  or  juft  when  the  Sun  is  on  the’ 
Meridian,  that  is,  when  the  Apparent  Time  is  exactly  12  a- 
Clock  the  8th  Day  of  July  1 fet  my  Watch,  the  Equation  is 
then  5' 40''  add  to  the  Apparent  Time  : Wherefore  I fen 

my 


Clocks  too  faff. 
Clocks  too  flow. 
Clocks  too  faff. 
Clocks  too  flow. 
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my  Watch  to  12  h,  5'  40";  which,  if  it  go  right,  that  is,  e- 
qually,  as  it  ought,  .on  the  8th  day  of'  Auguji  will  be  3'  13" 
before  the  Sun : If  it  be  either  more  or  lefs,  behind 
or  before  the  Sun,  it  has  gone  falfe,  and  is  to  be  rec- 
tified, either  by  lengthening  or  fhortening  the  Pendulum  as 
much  as  is  requifite  to  make  it  gain  or  lofe  the  difference 
between  3'  13"  before  the  Sun,  and  its  Error,  whatever  it  is 
in  51  Days  time  elapfed,  between  the  8th  of  July  and  the 
8th  of  Auguji  But  if  at  any  other  time  of  the  Year,  we  fee 
our  Watches  when  the  Equation  is  to  be  fubtradfed,  we  muft 
put  it  fo  much  behind  the  Sun  as  is  the  Equation  for  that 
Day.  But  this  is  plain  enough  without  any  further  Illu- 
ftration. 

Of  the  Certainty  and  Exadtnefs  of  this  Equation  of  Time,1 
I have  made  many  molt  convincing  Experiments  ; and  be- 
caufe  it  is  neceifary  to  underftand  how  to  lengthen  or  fhortea 
the  Pendulum,  in  order  to  make  the  Clock  go  equal  Time 
the  Year  round,  I fhall  lay  down  this  following  Rule. 

The  Lengths  of  Pendulums  are  to  each  other  reciprocally 
as  the  Squares  of  their  Vibrations  in  the  fame  time. 

Thus,  if  a Pendulum  39.2  Inches  long  vibrates  60  times 
in  a Minute,  how  ofr  will  a Pendulum  9.8,  (wjj.  a quarter 
of  39.2)  Inches  vibrates  in  a Minute  ? 

As  the  Length  of  the  fllorreft  Pendulum  9.8, 

To  the  Length  of  the  other  Pendulum  j 

So  are  3600,  the  Seconds  in  a Minute,  to  a Fourth  Num- 
ber, whofe  Square  Root  are  the  Vibrations  in  a Minute  of 
the  fhoner  Pendulum. 
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OPE- 
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OPERATION. 


Length  P. 
As  9.  8 j 


6 o' 
<5o 

?()0O 


Length  Pend. 

: 39.1 

3<Joo 


235200 

1176 


9.8)  141 120.0  (144OO  (l2o'F 
• • •;  : 1 

9g  ■'  

2-2)44 

'43i  44 

, 392.  

• OO 

00 

Anfwe 120  Vibrations  in  a Minute,  of  that  Pendulums 
whofe  Length  is  9.8. 

Secondly,  If  it  be  demanded,  how  oft  a Pendulum  43.5  In- 
ches long  vibrates  in  a Minute,  the  Analogy  is  this : 

Pend.  " Pend. 

As  43.5  i 3600  i : 39.2 
3600 


235200 

1176 


43- 5)  1411200  (3244  (57 "fesii 
....  25 
1305 

1062  1071744 
870  749  . 

1920 

1740 

L.  1 IW. 

l80O 

t740 

eS 

6a 
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And  feeing  each  Vibration  of  the  Pendulum  in  a Clock;  - 
adapted  for  it,  fets  the  Hand  forward  a Second,  by  know- 
ing the  Number  of  Vibrations  which  a Pendulum  43.5 
Inches  long  performs  in  a Day  lefs  than  a Pendulum  39.2,  In- 
ches long,  we  may  know  the  Number  of  Seconds  which  it 
will  llacken  the  Index  of  the  Clock  Jefs  than  39.2  Inches 

long-  . . 

Contrarily,  Let  it  be  required,  to  find  the  Length  of  a1 
Pendulum,  which  fliall  make  any  aflign'd  Number  of  Vibra- 
tions in  a Minute  ? 

As  for  Example  : Let  the  Number  qf  Vibrations  be  .57; 
Length  of  a String  counted  from  the  Poinc  of  the  Sufpenfi- 
on,  to  the  Center  of  Ofciilation,  or  of  the  Bullet  or  round 
Ball  at  the  End  of  it,  is  required  ? 

Since  the  Lengths  of  Pendulums  are  to  each  other  as  the 
Squares  of  their  Vibrations  ; therefore  it  will  hold,  As  the 
Square  of  the  Number  of  Vibrations,  are1  to  the  Length  of 
the  Pendulnm  39.  a,  which  vibrates  Seconds  j So  is  theSquire 
of  60,  the  Seconds  in  a Minute,  To  the  Length  of  the  Pen- 
dulum requir’d; 

OPERATION. 

57  6° 

57 

— - 60 

399  . 

2S5 

■ 1 P 

As  3249  : 39.2 : ; 3600 
gtfoo 

235200 

1176 


3149)  141110.0  (43 . 4 Inches, Lengah  of  Pend, req'd. 

• • a 

i 299  6 

What  I have  given  on  this  Head,  may  be  of  excellent 
ilfe,  both  to  Regulate  the  Motion  of  a Clock  or  Watch, 
#nd  (SxatfUy  to  meafure  Time  without  either  $ which  may 

C % gratifie 


2©  U-RANOSCOPIA. 

gratifie  and  afliGt  the  curious  Aftronomer  in  obferv'ng  Eclip- 
fes,  efpeciaily  thole  of  the  Satellites  or  Jupiter,  and  in  the 
Tranfirs  of  the  Moon  under  the  Fixed  Stars,  and  her  Gc- 
cultations  of  them,  whdfe  Duration  may  be  meafured, 
without  Clock,  Watch,  or  any  fuch  Way  of  diftinguiftiing 
Time. 

And  her?  let  the  Reader  obferve,  that  Pendulums  of  the 
fame  Length  do  not,  in  different  Places  on  the  Globe,  make 
their  Vibrations  in  the  fame  time  ; but  towards  the  Poles, 
where  the  Gravity  is  ftrongeft,  they  move  quicker  than  near 
the  Equator,  where  they  are  lefs  impelled  to  the  Center  : 
And  accordingly,  Pendulums  that  meafure  the  fame  Time 
by  their  Vibrations,  muft  be  lhorter  near  the  Poles,  than  at  a 
greater  diftance.  Both  which  Deductions  are  found  to  be 
true  in  fadt  ; of  which  Sir  Ifatic  Newton  has  recounted  par- 
ticularly feveral  Experiments ; in  which  it  was  found,  that 
Clocks  exadted,  adjufted  to  the  true  Meafure  of  Time  at 
Paris,  when  tranl'ported  nearer  to  the  Equator,  became  er- 
roneous, and  mov’d  too  flow ; but  were  reduced  to  their 
true  Motion,  by  contradiing  their  Pendulums. 

Sir  Ifaac  was  particular,  in  remarking  how  much  they 
loft  of  their  Motion,  while  the  Pendulums  remain’d  unalte- 
rable ; and  what  Length  the  Gbfervers  are  faid  to  have 
fhorrned  them,  to  bring  them  to  Time. 

And  the  Experiments  which  appear  to  be  nhoft  carefully 
made,  drew  the  Earth  to  be  raifed  in  the  Middle  between 
the  Poles  about  feventeen  Miles,  which  is  caufed  by  its  Ro- 
tation upon  its  own  Axis. 


CHAE 
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CHAP.  II 

How  to  obferve  the  Suns  Ingrefs  into  any  Point  of  the 
Ecliptic.  • 

FO  R this  purpofe  you  muft  be  provided  with  an  exqui- 
■ fir e Aftronomicai  Quadrant ; by  which  you  may  take  an 
Altitude  to  Seconds  ; and  from  that  you  muft  truly  detev* 
mine,  the  Elevation  of  the  Pole  at  the  Place  of  your  Habita- 
rion.  Then  take  the  Sun’s  Meridional  Altitude  on  the  Day 
you  think  the  Sun  may  be  near  that  Point  of  the  Ecliptic 
which  you  are  feeking  j and  alfo  on  the  Day  following, 
if  polfible,  or  as  foun  as  yon  can,  take  his  Meridional 
Ah'tude  a fecond  time  ; and  by  thefe  two  Meridional  Alti- 
tudes you  will  difcover  whether  he  is  fliort,  or  paft  the  Point 
of  the  Ecliptic  which  you  are  feeking.  By  thefe  two  Meri- 
dional Altitudes,  and  the  Latitude  of  the  Place  of  Obferva- 
titin,  you  may  find  the  Sun's  Declination,  and  confequently 
his  true  Longitude,  answering,  as  I have  taught  in  my  Cam- 
pleat  Syftem  of  Ajlronomy..  Then,  if  one  Altitude  be  fliort, 
and  the  other  paft  the  Point  of  the  Ecliptic  fought,  add  the 
two  Places  agreeing  to  rhofe  Altitudes,  together,  and  fay.  As 
the  Sum  of  thofe  two  Longitudes,  or  Diftance  of  the  Sun 
from  the  Point  of  the  Ecliptic  fought-,  Is.  to  the  Space  of 
Time  between  the  Two  Obfervations  5 So  is  the  Diftance 
■of  the  Sun  from  the  Point  of  the  Ecliptic  fought,  To  a pro- 
portional  Part  of  the  Time  j which  added  to  the  Time  of 
the  Firft  Obfervation,  will  give  the  Time  the  Sun  is  in  the 
Point  of  the  Ecliptic  fought. 

But  if  the  Observations  are  both  taken  when  the  Sun  is 
either  fliort,  or  paft  the  Point  of  the  Ecliptic,  then,  inftead 
of  the  Sum  of  the  Sun’s  Longitudes,  you  muft  take  the 
Difference,  and  fay/a.s  before  : And  if  the  Declination  as 
the  time  of  the  firft  Obfervation  be  Iefs  than  the  Declina- 
tion of  time  of  the  fecond  Obfervation,  the  proportional 
fart  of  the  time  muft  be  fubtradfed  from  the  time  of  the 
firrft  Obfervation,  But  if  the  Declination  at  the 
tune  of  the  firft  Obfervation  be  more  than  the  Declina- 
tion at  the  time  gf  the  fecond  Obfervation,  then,  the  proper? 

G 3 , 
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tional  part  of  time  muft  be  added  to  the  time  of  'the  firft 
Observation,  and  you  will  gain  the  time  of  the  Sun  entring 
that  part  of  the  Ecliptic  fought. 

Example.  Anno  17x7,  at  London  I nbferved  the  Sun’s  Me- 
ridian  Altitude,  March  9,  to  be  38°  iz'  56" ; and  March  to, 
next  following,  I obferved  his  Meridian  Altitude  to  be  38° 
3 6*  38".  I demand  the  exadt  time  of  the  Solar  Ingrefs  into 
the'  Equino&ial  Sign  Aries  ? 

OPERATION. 

i"  For  the  Place  of  the  Sun,  anfwering  the  firft  Obferva- 
tion. 

Sun’s  Meridian  Altitude  obferved 

Altitude  of  the  Equator  at  London , 

Remains  Sun’s  Declination  South, 

o • o 

As  S.  Obliquity  2.3  29  00 

To  S.  Declination  South  00  15  04 

So  Radius  90  00  00 

To  S.  Long,  fliort  of  f 00  37  48 

'From  12S.  00  00  00 

®’s  true  Place  obf.  it  19  n iz 

Note,  Becaufe  the  Meridian  Altitude  of  the  Sun  is  left 
than  Alt.  Equat.  proves  Decl.  to  be  South. 


o I if 

38  12  56  Subt. 
38  28  00  from 


00  15  04 

9.  (>00409 
7.641594 
10.000000 
8.041 185 


2.  For  the  Place  of  the  Sun’s  anfwering  the  fecond  Obfer- 
vation. 

O * 

Sun’s  Meridian  Altitude  obferv’d  38  3 6 38 

Altitude  of  the  Equator  at  London,  38  28  00 


Remains  the  Sun’s  Declination  North  00  08  38 


As  S.  Obliquity  23  29  00  9.600409 

To  S. Declination  North  00  08  38  7-399484 

So  Radius  — - 90  00  00  10.000000 

To  S.  Longitude  paft  T 00  21  39  7-75>90 7 5 


Hence 
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Hence  it  appears,  that  the  time  of  the  Vernal  Equinox 
happen’d  fome  time  between  the  9th  and  ioth  days  at  Noon, 
Then  to  find  out  the  precife  time. 

# 

D.  ' " 

4nno  1 72.7  9 9 Sun  fliort  of  the  Equmox  3748?. 

March  \ 10  Sun  paft  the  Equinox  21  3 9 5”  ‘ 


Sun’s  Diurnal  Motion,  Sum  59  27 
Now  fay,  by  the  JLogifticai  Logarithms, 

O t f 

As  Sqn’s  Diurnal  Motion  00  59  27  LL.'  40 

To  one  Day,  or  24  00  00  3979 

So  is  Dift-  on  the  9th  day  00  37  48  2007 

To  the  proportional  Part  15  15  34  5946 


Which  is  the  true  time  of  the  Vernal  Equinox,  vi^, 
March  10,  15'  34”  paft  3 in  the  Morning,  by  Ob- 

fervation  j and  agrees  exadly  with  my  Tables, 
which,  for  your  fatisfaddon,  you  may  try  at  your 
.own  leifure.  . 

And  after  this  manner  you  may  find  the  Time  of  the 
Sun’s  Entrance  into  any  of  the  Twelve  Signs,  or  into 
any  Point  of  the  Eciipric  defired,  by  ^taking  Two  Me-? 
ridional  Altitudes  near  the  time  in ' a known  Lati- 
tude. 

Example  2,  Anno  1730,  June  it,  at  Lonaon,  I obferved 
the  Sun’s  Meridional  Altitude  to  be  and  Jun$ 

1 a,  I obferved  it  to  be  6 1°  56'  2 6'\  I demand  the  time  qf 
the  Sun’s  Ingrefs  into  the  Tropical  Sign  Cancer  ? 

OPERATION, 

p f n 

Sun’s  Merid.  Altit.  obferv’d  June  11,  was  61  5 6 54 

Altitude  of  the  Equator  at  London  -38  28  00 

Remains  the  Sun’s  Declination  North  23  28  54 


C 
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As  S.  Obliquity 
To  S.  Declination 
So  Radius  — 
To  S.  Longitude  h 
From  — 

Remains  ---* 


23  29  00  p.< 500409 
23  28  54  9 6 00382 
90  OO  00  IO.GOOOOO 

89  21  41  9.999973 

180  00  00 

90  38  19  = 35.0°  38'  19" 

(Sun’s  Place, 


2.  For  the  Sun’s  Place,  anfwering  the  fecond  Obferva- 


tion. 


Sun’s  Meridional  Altitude  obferved  6\  5626 
Altitude  Equat.  at  London  38  28  00 

Remains  Sun’s  Declination  North  23  28  26 


As  S.  Obliquity 
To  S.  Declination 
So  Radius 
To  S.  Longitude 
From 
Remains 


23  29  00  9.5 00409 

23  28  2 6 9.600241 

90  00  00  10.000000 

88  24  28  9-999832 

180  00  00 

91  35  32.=  3s- 19  35'  3-'  ©’sPl. 


Hence  it  appears,  that  the  Sun  is  paft  the  Solftice  at  both 
the  Obfervations.  Therefore, 

S.  0 ' " 

3 1 35  3i 

3 o 38  19 

Sun’  Diurnal  Motion  o 57  13 


©’s  Place  obferved  | ^ ^ £ 


Now  fay, 

If  ©’s  Diurnal  Motion  00  57  13 
Give  One  Day  or  24  00  00 

What  will  firft  Obferat.  00  38  19 
Anfcoer , Sub.  16  4 15 

From  the  Day  on  firftObf.  24  00  00 


— 206  Co.Ar.  794 

3979’  397  9 

19483  1948 

5721  5 7 2.  t 


Sun  in  2>  June  10 


7 55  45  Apparent  Time. 


By  thefe  Examples  the  young  Tyro  may  find  by  Obferva. 
tion,  when  the  Sun  apparently  enters  any  Sign  of  the  Eclip- 
tic j by  which  he  may  examine  the  Solar  Tables,  whether 

they 
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they  correipond  with  the  Obfervations  of  the  prefent  Age  j 
as  you  will  find  fnine  exa&ly  ro  agree,  the  Obfervations  be- 
ing made  with  a new- invented  Quadrant  of  Bral's,  anfwering 
to  a Radius  of  270  Feet. 


CHAP.  III. 

An  Investigation  of  the  Earth’s  Aphelion  and  Annual 
Inequality. 

JNNO  172 6,  April  29,  at  London,  I obferv’d  the  Sun’s 
”*1  Altitude  on  the  Meridian  56°  5 '16";  July  13,  follow- 
ing, 58°  24'  34",  and  September  8,  the  fame  Year,  39°59'55"; 
by  which  Meridional  Altitudes  corrected  by  Parallax  and 
Refraction,  with  the  Obliquity  of  the  Ecliptic  230  29’,  and 
the  Latitude  of  London  5 1®  32'  North,  the  three  Longitudes 
of  the  Sun  are  determin’d  as  follows. 


Sun’s  Merid.  Alt,  in  the  firft  Obfervation  56  5 16 
Elevation  of  the  Equino&ial  at  London  Sub.  38  28  op 


Remains  the  Sun’s  Declination  North,  17  37  %6 
Now,  for  the  Sun’s  Place,  fay, 


As  S.  of  the  Obliquity 
To  S.  Declination 
So  Radius 

To  S.  Longitude  from  Vs 


That  is,  in  £5  19°  161  10'K 


9 

t 

/ / 

23 

29 

00 

9.600409 

17 

37 

1 6 

9.481 040 

90 

00 

00 

10.000000 

49 

26 

10 

9.88063 1 

|.  For 


/ 
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s'.  For  the  Sun’s  Place  in  the  fecond  Obfervation. 

p • » 

Sun’s  Meridian  Altitude  58  24  34 

Elevation  of  the  Equin.  at  London  Sub.  38  28  00 

Remains  the  Sun’s  Declination  North  19  5 6 34 

Now  for  his  Place  anfwering. 


As  S.  Obliquity 
To  S.  Declination 
So  Radius 
To  S.  Longitude 
From 


23  29  00 

19  56 

90  00  00 
58  5s  34 
180  00  00 


9,600409 
9 53190 9 
10.000000 
9.932500 


Remains  — 12-1  7 26  ==  4S.  t0  7/  26"  @’s  Pi. 

3.  For  the  Sun’s  Place  in  the  third  Obfervation. 

O * 11 

Sun’s  Meridian  Altitude  — - _ 39  59  55 

Elevation  of  the  EquinodL  at  London. Sub.  38  28  00 


Remains  the  Sim’s  Declination  North 
Now  for  his  Place  anfwering. 


1 31  55 


As.  S.  Obliquity 
To  S.  Declination 
So  Radius 
To  S.  Longitude 
From  ---• 

Remains 


23  29  00 
1 3*  55 
90  00  00 
3 49  50 
j8o  00  00 


9.600409 
8.4271 14 
10.000000 
8.826705 


17 6 10  xo  = 5S.25°  10'  10"  ©'sPl.1 


In  the  adjacent  Diagram,  let  S reprefent  the  Sun  ; on 
which,  as  a Center,  defcribe  the  Circle,  whofe  Radius  is 
equal  to  the  Tranfverfe  Diameter  of  the  Earth’s  Ellipfis ; 
draw  the  Diameter  A P,  and  lay  off  the  Sun’s  Place  obferved 
at  B C and  £>,  by  help  of  the  Sedtor ; and  draw  S D_,  S B, 
S C ; and  alfo  from  F the  upper  Focus,  draw  F D,  F B,F  C; 
continue  C F to  JS,  and  draw  B C,  C D,  D Et  and  E B : Then 

be? 


becaufe  the  Angles  F B S,  F C S,  and  F D S are  equal  to 
half  the  Ellip- 
tic Equation  , 
all  the  Angles 
fit  F and  S are 
known  from 
the  times  be- 
tween the  Ob* 
fervations,  as 
follows  ; ac- 
cording to  the 
Method  of  Pe- 
, trus  Herigonus, 

Profeffor  of 
Maihematicks 
at  Paris  1644. 

From  the  fir  ft 
Obfervation  to 
the  fecond,  are 
75  days,  as  ap- 
pears from  this 


o ' « 

29=15  19  16  10 
i3=£\.  1 7 2,$ 


Difference  2 11  4!  iff 
between  the  firtt  and 
Days  7 5 fecond  Obfervation, 

arid  is  the  Sun’s  apparent  Motion  for  75  Days=Z  B S 
This  done,  rake  out  of  my  Aftronomical  Tables  the 
die  Motion  of  the  Sun  for  75  days  j which  reckoned 
the  beginning  of  January,  will  fall  upon  Mar . iff.  Mean 
© anfwering  — •_*  _ 

Appar.  Mot.  © equal  to  the  Arch  B A C-j- 

Sum 

Half  Sum  is  the  Angle  B F C 
Or  fubrracft  the  Mean  Motion  © for  April  29,  from  the 
Mean  Motion  for  July  13,  and  the  Remainder  will  bq 
4s-  13°  55'  24",  as  above. 


a.  From 
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s.  From  the  fecond  Obfervation  to  the  third,  are  57  days? 
found  thus : 


July  has  Days  — — 

.3* 

The  fecond  Obfervation  made  the 

13  Day. 

Remain  Days  in  July 

TT 

A'ugnft 

3 * 

September 

8 

Da}s 

57 

Sun  s Place  JJuly  13  = 4s-  i°  7'  2 6'" 

obferv’d  2. Sept . 8 = 5 i(!  10  10 


Biff,  is  ©'s  Aoar.  Mot.  1 25  2 44  —L.CSD, 

Mean  Mot.  © in  57  days  add  1 2 6 10  55  = Feb,  z5. 


Sum  3 ZX  13  ,39. 

Half  J 25  35  49  = L CF  D1 

f.  From  the  firft  Obfervation  to  the  third,  are  33  2 Days, 

April  has  30  Days. 

Obferv’d  29 

Remains  1 Day  in  April. 

S.  0 * " 

In  April  s Day'*1  Suns  Place  J April  29  = ? 19  26  10 

May  31  obferv’d  (.Sept.  8 = 52 6 10  ic 

June  30  - — < — 

July  31  > Diff.  is  ®’sApp.Mot.=  l_BSD  4 6 44  00 

Aug.  31  j Mean  Mot.  in  13  2D. 12  4 10  6 19 

Sept-  8 I 

r».  j Sum  8 16  50  19 

Sum  i32DaysJ  Half  is  = L BF  Z>  4 S 2,5  9r 

JVofe,  Suppqfihg  tRe  Logarithm  of  FD  10.000000;  then 
in  the  Triangle  D E F are  given,  (1 .}  the  Radius  DF , whofe 
Logarithm  is  10.000000.  (z.)  the  Angle  D FE  124°  is’1 1 1" 
the  Complement  of  the  Angle  C F D 5 50  3,6 1 43R  (3 .)  the 

* ' Aaglc 
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'^ngle  D EF  270  31 ? 22*',  it  being  half  the  Angle  of  DSC 
55O  2<  44'#,  by  Euclid  10,  3,  To  find  F E,  Note , T he  Angle 
CS  D is  the  Quantity  of  the  Sun’s  apparent  Motion,  from  th§ 
fecondto  the  third  Obfervation. 


o ' n 


AsS  .LDEF 

27  31 

22 

9.664737 

To  Radius 

90  00 

00 

10.000000 

So  S.  L FDE 

28  5 

27 

9.672001 

To  F E 

— 

10.008144 

O 

0 

n 

L DFE 

1124 

23 

11 

L.DEF 

17 

31 

22 

Z 

s 51 

54 

33 

From 

180 

OO 

00 

L FDE 

28 

5 

27 

2„  In  the  Triangle  FE  B are  known,  (i.)  FE  juft  now 
found.  ( 2 ) the  Angle  FEB  350  50'  38"',  it  being  half  of 
the  Angle  BSC  7i°4i'i6y/,  the  apparent  Motion  of  the 
Sun  from  the  fitft  to  the  fecond  Obfervation.  (3.)  the  Angle 
BFE  107°  n’  40",  it  being  the  Complement  of  the  Angle 
B F C 7a0  48'  20",  to  find  F B. 

V 

© f ft 


As  S.  Angle  FBE 

36  57  42  Co,  Ar. 

<5.22092  2 

To  F E 

10.008164 

So  S.  L F E B 

35  50  38 

9.747587 

iTa  F B 

9-99^1$ 

i-EFB 

107  11  40 

1FEB 

35  50  38 

Z 

143  02  18 

From 

1 & 

OO 

0 

8 

0 

0 

L FBE 

3<5  57 

3<3 
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3-  In  the  Triangle  D B F are  given,  (i.j  FB,  juft  now 
found  ; (2.)  The  Angle  DFB  128°  25'  9'  (3-)  The  Side 

DF,  to  find  the  Angle  DBF,  and  the  Side  D B. 

This  is  the  fecond  Axiom  of  Oblique-angled  plain  Tri- 
angles ; which  is.  As  the  Sum  of  the  two  Sides,  including 
the  given  Angle;  Is  to  their  Difference  ; So  is  the  Tangent 
of  half  the  Sum  of  their  oppofire  Angles,  To  the  Tangent  of 
half  the  Difference  of  the  faid  Angles : Which  added  to 
the  half  Sum  of  the  oppolite  Angles,  gives  the  greater  Angle 
fought;  and  fubtraded,  gives  the  defier.  Butin  this  Cafe, 
becaufe  we  have  only  the  Logarithm  of  the  Sides  given,  you 
muft  work  thus, 

To  the  Logarith.  of  D F 10.000000,  add  Radius  10.000000, : 
and  from  that  Sum  20.000000,  fubtradt  the  Logarithm  of  F B 
found  in  the  laft  Operation,  and  that  gives  the  Tangent  of 
an  Arch  ; from  which  always  fubtradf  450,  and  note  the  te> 
draining  Arch.  See  the  Operation  at  larger 

To  Radius  D F.  10.000000 

Add  the  Logarithm  10.000000 

Double  Radius  20.000000 

F B fubt.  9. 9 9467  ; 


Tang.  450  21'  5" 


10.005327 


Sub.  45  00  00 


Rem.  00  2 1 5 


L.DFB 

From 


I280  25,09"| 


180  00  00 


2 of  L L 
Hall  =8 


51  34  50  f 
25  47  25  4 
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New  fay, 

o > " 

As  Radius  — 90  00  00  10.000000 

To  #.  of  the  remaining  Arch  00  21  05  7-787634. 

So  t.  of  half  Zof  oppof.  Ang.  25  47  25  9.684136 

To  t.  of  half  X of  the  Ang,-]-;  00  10  ix  7.47x770 

Sum  is  the  L DBF  25573 6 

Half  Z Oppofit.  L L 15°  57' 2-5" 

Half  XL  L 00  10  11 

L FDB  25  37  14 


Now,  for  the  Side  D B fay, 

O i " 


As  S.LDBF 
To  Radius  = OF 
So  S.  L DFB 
To  DB 


25  57  3 <5 
90  00  00 
5i  34  5°  r 


9.641219 
10.000000 
9.894030 
10.25281 1 


4-  In  the  Triangle  D S B,  are  known,  (1.)  D B juft  nows' 
found.  (iJ  The  Angie  DSB  126°  44' 00",  it  being  the 
Sun’s  apparent  Motion  from  the  firft  to  the  fecond  Obferva- 
tion.  (3.)  The  Angles  S D B and  S B D are  both  known  to 
be  the  fame  Quantity  • becaufe  the  Triangle  is  Ifofceks,. 
ts;^.  SD  and  S B are  equal  j therefore  the  Angles  they 
fubtend,  are  alfo  equal,  being  half  the  Complement  of 
the  Angle  Z>  S B to  a Semicircle,  to  find  D S. 

o > ° 


As  S.  L DSB 

5 3 16  00  Co.  Ari 

0.096136 

To  DB 

10  252811 

So  S.  L D B S. 

a6  38  00 

9.65 1648 

To  D S 

10.000599 

L D SB 

126° 

9 

44 

From 

180 

00 

Z of  LL' 

53 

16 

L S DB 

26 

38 

L S BD 

26 

38 

pin 
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5 In  the  Triangle  F D S,  are  given,  (i.)  F D — Radius.’ 
(.1.)  D S jaft  now  found.  (3)  L FDS,  to  find  the  Angle 
F j O,  and  F S : That  is,  as  in  the  third  hereof  : The  Loga- 
rithm of  two  Sides  of  a plain  Triangle,  and  the  Angle 
eomptehended  being  given,  to  find  the  other  Angles. 

1.  As  the  lelfer  Side  is  to  the  grearer  j lo  is  Radius  to 
the  Tangent  of  an  Arch. 

2.  As  the  Tangent  of  45 °, 

Is  to  the  Tangent  of  the  found  Arch  lefs  4 5°; 

So  is  the  Tangent  of  half  the  oppofite  Angles, 

To  the  Tangent  of  half  their  Difference. 

OPERATION. 


As  the  leffer  Side  D F 
To  the  greater  D S — 

So  Radius  — ~— 

To  the  t.  of  the  Arch  450  2'  2 1" 
Sub.  45  o 00 


10.000000 

10.000595 

10.000000 

10.000595 


Rem. 


00  2 2 x 


Now  fay, 

o ' "• 

As  t.  of  — ■ 45  00  00 

To  i of  the  remaining  Arch  00  02*21 
So  t.  half  Z Op.  L_l_  at  F and  S 89  29  37 
To  t.  of  half  their  X lub.  4 *5  i<s 


10,000000 
6. 826388 
12045x37 
8,871525 


Rem.  L F $ 0‘ the  true  Anom.  85  14  2i=2&2j°  14'  2 i* 
L SOB  26°  38'  00" 

L FO  3 25  37  14 


L.  S D F 1 00  46 
From  180  00  00 


LL  F&  S 178  59  14 

Half  = 89  29  37 


iFo£ 
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For  F.  S. 

O » V 


As  S.  L F S D 85  14.  21 

To  D F Radius  90  o 00 

So  S.  L F D S x 00  46 

To  F S — 

Race  o(  ® in  the  hir  Obfervarion 
The  L F S D=to  l Anom.  fub. 


9-998499 
10  coocoo 
8 141975 
8 14=47 d 
55  16°  10'  1 o'’ 
2 2S  14  21 


Remains  the  © s true  Apogeon 
And  the  Aphe.ion  of  the  Earth 


6.  For  the  Eccentricity  of  the  Earth  in  fuch  Parrs  as  her 
mean  Diftance  from  the  Sun,  is  100000,  the  Proportion  is, 


3 00  55  49 
9 00  55  49 


As  D S,  found  in  the  4 hereof 
1 o 5 F,  found  in  the  5 
So  is  the  mean  Diftance  100000 
To  the  Eccentr.  Parcs  C F 1749 


1 o 0005  95 

8.23347  6 

5 000000 
3 141881 


This  being  corrected  according  to  the  following  Scheme, 
will  be  equal  to  CK  1692. 


7.  To  find  the  mean  Anomaly. 

Firft,  You  are  to  obierve  (in  all  the  Planets.)  that  the  diffe- 
rence between  the  true  and  mean  Anomaly  is  the  Elliptic  E- 
quation  ; which,  in  the  firft  Obfervation  is  the  Double  of  the 
Angle  F B S ; in  the  Second,  the  double  of  the  Angle  FC.S  ; 
and  in  the  third,  the  double  of  the  Angle  F DS  : But  this 
way  of  Inveftigation  ftands  in  need  of  a Corredhion,  as  (hall 
be  (hewn  by  and  by.  But  firft,  for  the  mean  Anomaly. 

In  the  third  Obfervarion,  the  Angle  F D S is  1°  o'  4 61'  ; 
which  doubled,  is  2 0 11  32",  the  Equation  j and  the  Angle 
F S O is  the  true  Anomaly,  is*25°  14'  ii/y;  then  what’s  the 
mean  Anomaly  ? 

True  Anomaly  = f_  F S D oS.i5Q  i4^2i/' 

Double  of  l__  SOF  add  2132 

Sum  is  the  mean  Anom.  at  the  3<f  Obferv.  2 27  15  53 


D 


8.  To 


34. 
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8.  To  corredk  the  Elliptic  Equation. 

Let  AHIEP  be  fuppofed  the  Semi-Ellipfis,  and  the 
Semicircle  A G D P,  defcrib'd  upon  the  Extreams  of  the 

Tranfverfe  Diameter,  the  Ordi- 
nates C E and  B H being  ex- 
tended to  D and  G,  in  the  Pe- 
riphery of  the  Circles  : Then, 

As  CD:  BG::  CE:  B H. 

Therefore, 

As  CE  ; CD  : : t.  BFH  t.  B 

FG. 

But  before  we  can  clear  up 
this  Analogy,  we  muft  firft  (hew 
how  to  find  C E,  the  Semicon- 
jugate of  the  Ellipfis,  which  is 
done  thus  : 

In  the  Right-angled  Triangle 
FCE,  are  given  FE  , the  mean 
Diftance  of  the  Sun  from  the 
Earth  10.0000,  and  F C the  Eccentricity  1692,  to  find  C E, 
the  (e  mi  conjugate  Diameter;  which  is  done  by  the  47th  of 
.the  firft  of  Euclid,  thus  : 

..  cr  EF  10000000000 

Square  of^C  K a8*2864 


Remains  — 999*  137  i36(95>985  = EC.- 

Now  fuppofe  the  Sun  at  I in  the  Ellipfis  ; then  will  the 
Angle  AFH  be  the  Mean  Anomaly,  and  it*  the  third  Obfer- 
vation  equal  to  2s- 17°  15'  53",  AFG  the  corredt  Anomaly  ; 
draw  IK  parallel  to  H F ; then  isthe  Angle  KIF  =>  HF1  the 
Variation  ; which  in  the  firft  and  fourth  Quadrants  of  the. 
Ellipfis  are  to  be  fubtradled  from  the  Elliptic  Equation  ; 
but  in  the  fecond  and  third,  added.  So  that  in  the  third  Ob- 
fervarioti  above,  the  Sum  is  in  the  firft  Quadrant,  and  the 
Variation  equal  to  the  Angle  KIF,  is  thus  obtain’d  ; 


As 


Uranos<?opia 


u 


As  CE,  the  Semiconjugate  99985  4 999935 

To  CD,  the  Mean  Pittance  100000  5.^00000 

So  t.  £_  AFH  85°  15'  53"  11.340794 

Tor,  L AFG  87  15  S4  11.340857 

Difference  is  the  Variai.  1 ~ L I^IF. 

Equat.  found=  L SI F 2 1 32 

Abfolute  Equation  is  2 1 31  — Z_  S I K. 


But  by  a Repetition  of  the  Work,  I find  in  the  third  Ob- 
fervation, 

s p - ,> 

The  Mean  Anomaly  2 19  54  46 
The  Elliptic  Equation  1 54  4 fub. 

Apogeon  of  © 3811  28 

And  the  Eccentricity  1692  Parts,  fuch  as  the  Mean  4i 
ftance  of  © from  the  Earth  is  100000. 


And  in  the  firft  and  fecond  Obfervadons,  as  follows. 


Anam. 

S.  o f " 

1.  10  9 4 6 50 

2.  O 43  42  00 


Equat. 

*pz- 

Eccentr . 

0 ' , 

" S. 

0 / 

n 

1 28 
0 45 

i5+3 
52  - 3 

8 11 

8 11 

5 < 
18  i 

’ 1692 

D a 


CHAR 
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CHAP.  IV. 

<to  find  the  Mean  Anomalies , Eccentricities  and  Aphelions 
of  the  tfhree  Super iour  Planets . 

TO  do  this,  there  muft  be  had  the  true  Equal  Times  of 
their  being  in  Oppofition  to  the  Sun,  and  taken  three 
feveral  times  in  that  Achronical  Pofture,  as  follows  : 

Example.  The  equal  times  of  three  Oppofitions  of  the 
Sun  and  Mars,  taken  at  Lendon  by  my  felf,  were  as  fol- 
lows. 

Heliocentric  Place  d 
d.  h,  ' '»  S.  ° ‘l 

Anno  1719  Aug-  16  10  48  3d  A 11  3 55  27^  From 

1721  Oclob.  24  14  32  13  B 1 12  37  49  >VernaI 

1723  Dec.  10  6 59  38  C 2 29  27  54J  Equin. 

Let  S denote  the  Center  of  the  Sun,  F the  other  Focus  of 

the  Ellipsis  of 
Mars ; the  Se- 
midiameters of 
the  Circle  S A, 
S B,  S C,  being 
equal  to  the 
tranfverfe  Dia- 
meters of  the 
Elliplis  ; and 
paffing  by  his 
Places  in  the 
firft  Obfervati- 
on  at  A,  in  the 
fecond  atB.and 
the  third  at  G ; 
from  which 
draw  Lines  to 
the  Sun  at  S,and 
alio  to  the  Focus 

at  F ; continue  B F to  G,  and  draw  the  order  Lines,  as  in 
the  Figure. 


1.  From 
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i.  From  the  firft  Obfervation  to  the  fecond,  the  apparent 
Motion  of  Mars  in  the  Arch  A B is  thus  found  : 


S. 

Place  of  Mars  £ ® ^ * 


U 37  49 
3 5 5 37 


Apparent  Motion  A B 2 8 41  n 


From  Augujl  16,  at  toh.  48'  36",  1719,  to  OElober  15,1711, 
at  32'  i'3;/paft  i in  the  Morning,  is  two  Years  compleat* 
and  69  d,  3 h.  43'  37'/. 


OPERATION. 


D. 

0 

} 

11 

Augujl  has 

3 1 

00 

00 

00' 

Janl 

3i 

Firft  Obfervation 

l6 

10 

48 

36 

Feb. 

28 

Mar. 

10 

Remains 

14 

13 

1 1 

14 

> 

— 

September 

30 

00 

00 

00 

Days 

69 

October 

14 

14 

31 

■’1 

Time  — 

<59 

03 

43 

J 

37 

over  and  above 

Now,  from  my  Aftronomical  Tables  of  the  Middle  Moti- 
on of  Mars,  colled  his  Mean  Motion,  as  follows. 


s. 

O 

/ 

n 

Two  Years  compleat  0 

21 

34 

19 

Mar.  10  = 69  Days  Motion  1 

06 

09 

39 

Hours  3 — — - 

Minutes  43  — — 

Seconds  37  — — ■ 

3 

5<* 

5<* 

1 

Mid.  Mot.  from  the  firft  to  id  Obf.  1 

28 

48 

51 

Apparent  Motion  = Arch  AB  z 

08 

42 

12- 

Sum  4 

07 

31 

03 

Half  = L A F B — i 

03 

45 

31  i 

D 3 . a.  Froni 


3* 
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2.  F'-om  the  fecond  Obfervation  to  the  third,  the  Motions 
of  Mars  are  gain’d,  ». 


S. 

0 

< 

>1 

P see  of  c C 

2 

29 

‘1 

54'j 

Mars  2 B 

I 

12 

37 

49 

Apoar.  Mot.  = B C 

i 

l6 

50 

°5  | 

O Etcher  has 

3 1 

OO 

6b 

...  j 

00  > 

Second  Obferv.  was 

24 

1 4 

32 

13 

Remains 

6 

09 

27 

47 

November 

30 

00 

00 

00 

December 

10 

off 

59 

3 

Time  — 

4ff 

16 

27 

15 

Two  Years  compleat 

00 

22 

94 

19 

February  1 5 

00 

>4 

06 

28 

Hours  iff  — 

20 

58 

. Minutes  27 

35 

Seconds  2S 

l 

Mean  Mot.  from  id  to 

id  1 

17 

02 

21 

Appal,  iviot.  — % G 

I 

1 ff 

50 

°-5 

— — — 

Sum 

3 

03 

51 

26 

F : 'f  is  — A BFC 

1 

l6 

5ff 

13 

Jan.  3 1 
Feb.  i 5 


(two  Years. 


TV:  \ \ R 68°  43'  x i"- 
Atcfc  h . 0 iff  5Q  _i  5 


Sum  115  32  27 
3ffo  eo  00 
Arch  CDGA  244  2.7  33 


r AFB  6;p  45' ;i' 
'The-i_w)  BF£  4.6  56  13 


The  L CFA  no  41  44 


Now  fuppole  the  logarithm  of  CF  to  be  10.000000. 

1.  !n  the  Triangle  CFG  are  given  (r.)  the  L CFG  1330 
47",  it  being  the  Complement  of  the  BFC  to  a Semi- 
eircle.  (l)  the  Z_  CGF  23.0  25'  2"  being  half  the  Angle  at 
h i Center  BSC  4 6°  50'  5".  (■$.)  CF,  its  Logarithm  as  above, 
requir’d  FG  ? A$ 
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As  S.  L CGF 
To  Radius  CF 
So  S.  FCG 
To  FG 


23®  25'  2" 
90  09  00 

23  31  it 


' 9-5992.54. 
10.000000 
9.601643 
I 0.00 1 7 8.9 


CGF  23°  2 5'  2" 
CFG  133  3 47 


Z I5<J  28  49 

180  00  00 


FCG  233111 


2.  In  the  Triangle  FAG  are  given,  (1.)  FG  juft  now 
found.  (2.)  The  Angle  FGA  240  21'  6",  it  being  half  the 
Angle  at  the  Center  AS  B 68u  42'  12",  the  apparent  Motion 
from  the  firft  to  the  fecond  Obfervation.  (3.)  The  Angle 
A FG  11 6°  14'  29",  it  being  the  Complement  of  the  Angle 
AFB  63°  45'  3 1"  to  a Semicircle,  to  find  FA? 


OPERATION. 


As  S.  L FAG 

290  24' 2 5"  Co  Ar. 

0.30891 1 

To  FG 

---- 

10.001789 

So  S.  L FGA 

34  2 1 t 

9 75  *518 

To  FA 

10.062218 

A FG 

n 5°  14'  29" 

FGA 

34  21  6 

Z 

1 JO  3 5 35 

From 

a8o  00  00 

FAG 

29  24  2.5 

3.  In 


4° 
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3.  In  the  Triangle  CFA  are  given,  ( 1. ) FA,  juft  now 
found  ^ (z)  CF  = to  Radius.  (3.)  The  Angle  CFA  110“ 
41' 44",  being  the  equal  Motion  of  Mars  from  the  firft  to  the 
third  Obfehyation,  to  find  the  Angle  FAC  and  the  Side  CA  l 

As  the  lefler  Side  C F — 10.000000 

To  the  greater  F \ — 10.061218 

So  Radius  — — 10  000000 

To  t.  of  the  Arch  490  5'  15"  10.0621x8 

Sub.  45  o 00 


.Rem.  4 5 25 


BFC 

46°  56'  13'/ 

ABB 

65  4' 

C FA 

no  41  44 

From 

1R0  00  00 

Z L L 

69  18  16 

Half 

34  39  08 

As  the  t.  of 

450  0'  0" 

10.000000 

To  /.of  the  rem.  Arch  4 5 15 

8.8543  51 

So  t , 1L  opp.  L Z-  A & C 34.  39  8 

9 8396  7 

To  t half  their  X 

1 49'  47 

8.693958 

Rem.  LFAC 

3i  49  2.1 

Sum  is  L-  F C A 

37  18  55 

Now, 

for  the  Side  A C. 

As  S.  Z.  F C A 

37°  18' }5  Co. 

Ar.  o.n  5732 

To  FA 

... 

10.062118 

So  S.  L CFA 

29  18  16 

9. 971031 

To  AC 

•»» 

10.148981 

Ur  AN  OS  C O V I A. 
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4.  In  the  Ifofceles  Triangle  C S A,  there  are  eiven  CA 
juft  now  found  . (2  ) 1 he  Angle  C S A 115°  32' 1 7 ",  requir’d 
CS  P 

OPERATION. 

Apparent  Motions  $ AS8  68°  42'  1 2 
are  the  L.  L.  (.BSC  4 6 50  5 


CSA  115  32  17 
from  180  00  00 

Complem.  64  27  43,  { is  = 320  13'  51"  -2 
the  L at  SCA  and  SAC  ; becaufe  the  Triangle  is  jfoiceles. 

As  S.  L SCA  64°  27' 43"  Co.  Ar.  0.044649 

To  CA  — - 10.148981 

So  S L.  CaS  52  13  51  9.726997 

To  CS  — *■  10.020627 


5.  In  the  Triangle  FSC,  are  known,  (1.)  CF,  as  at  firft= 
jo.oooooo.  (2jCS,  juft  now  found  10.020627.  (3.)  The 
C FCS  50  15'  4",  to  find  the  L FSC,  the  true  Anomaly,  and 
FS,  the  Eccentricity  ? 

As  the  lefler  Side  F C 10.000000 
To  the  greater  S C 10.020627 

So  Radius  — - 10.000000 

To  t.  of  theArch  46°  21’  3 6*  10.020627 
Sub.  45  00  00 


Remains 

FC  A 
SCA 

FCS 

From 

Z L L 

,Haif 


1 21  36 

37 0 28'  5 5* 
32  13  51 


5 15  4 
l8o  00  QO 


174  44  56 

87  22  28 


Now 
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New  fay, 


hs  t.  of 

To  t.  of  rem.  Arch 
So  f.  half  Z o'pp.  L L 
To  t.  half  their  X 


45° 

i 

87 

17 


00 

21 

22 
21 


00 

3 <> 

28 

«3 


L FSC  true  Anom,  60-  oq  15 
Place  of  cf  at  the  3 d Obfervation  add 


Retti. 


65  15  19 

= ASFC 


MO'OOOCfOO 

8.37547? 

1 1.338599 

9.714076 

2®-  0°  O'  1 5" 
2 29  27  54 

4 29  28  09 


For  FS, 


AsS.  L.  FSC  6o°  00'  1 5" 

9-937549 

To  CF 

90  00  00 

10.000000 

So  S.  Z_  FCS 

5 15  4 

8.961 520 

To  FS 

9.023971 

Or  thus : 

f r/ 

AiS.LS  FC 

V ' . 

65  15  19  Co. 

"0.041828 

To  SC 

10.020627 

So  S.  L FCS 

5 15  4 

8.961520 

To  FS 

— 

9.023975 

6.  For  the  Mean  Anomaly  in  the  third  Obfervation.fijV.  tht 
Angles  S/4F,  S BE.  SCF,  are  half  the  Elliptic  Equations  in  the 
firft,  fecond,  and  third  Observations ; which  doubled,  aqji 
added  to  the  true  Anomalv,  equal  to  the  Angles  ESA,  ASB, 
ASC  in  the  firft  Semicircle  of  the  Ellipfis,  but  fubtradfed  i» 
the  fecond  Semicircle,  the  Sum  or  Difference  is  the  Meat 
Anomaly. 


X 


■Ex/imfi 
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Example  in  the  Work^  before  us. 

g Q S " 

From 

12  00  OO  00 

True  Anomaly  ==  L FS  C fub. 

vrs 

w 

O 

O 

O 

O 

9 19  59  45 

The  L FCS  50  15'4'doub.  is  Equat.  fub. 

10  30  04 

Rem.  the  Mean  Anom.  in  the  3 d Obfervat. 

9 19  29  41 

ML.  Mot.  of  Mars  from  the  id  to  the  5 d Obf.  x 17  ox  2.1 

Mean  Anom.  in  the  id  Obfervation 

8 02  27  2» 

Mean  Mot.  from  the  ift  to  the  id  Obfervat. 

x 28  48  51 

Reih.  Mean  Anom.  in  the  firft  Obfervation 

6 03  38  29 

i 7,  For  the  Eccentricity. 

As  CS  10.020627  Co.  Ar. 

'9  979373 

To  FS 

9.023971 

So  Mean  Diftance  *51955 

5 '181716' 

To  Eccentricity  155*3 

4.185060 

You  muft  now  make  a Repetition  of  rite  above  Work,  by 
teafon  the  Angle  at  F at  the  firft  feting  is  not  perffetftiy 
true  ; butty  going  over  of  the  Work  again,  1 find  the  EiaCSr 
the  Aphelion  in 

$ '6  r „ 

rO  f r5  o 5<J  08 

the  ^ a S-Obfervation  to  be  5 o 58  49 

/3J  C5  1 1 J8 

And  the  Eccentricity  1 4 1 (5 9 and  a half,  fuch  Parts  as  the 
Meah  Difence  is  1 5195 5,  and  tbe  Mean  Anomalies  and  El- 
liptic Equations  were  as  is  here  fet  down. 

1 

1 


Mem 
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Uranoscopia. 


Mean  Anom. 

S.  ° ' " 

1—6  : ’J  io  A 

Equat. 
S.  ’ " 
091  9 

add.  Double  L.  S A F 

2--S  i 45  57  B 

9 59  9 

add. 

S BF 

3—9  18  45  48  C 

9 40  48 

add. 

S C F 

Example  2.  By  three  Qppofitions  of  the  Sun  and  Jupi- 
ter  t oblerved  at  Lordm , the  Anomalies,  Aphelions,  and  Ec- 
centricity of  Jupiter  is  requir’d  ? 

Hcliocent.  Place  If, 


D. 

h. 

r 

tr 

s. 

O 

d 

// 

Anno  1 7 2 r 

April  9 

10 

33 

1 5 

A? 

r 7 

0 

41 

34 

1722 

May  1 i 

8 

55 

30 

Br 

< 3 

I 

18 

10 

1723 

June  14 

3 

49 

13 

€> 

l 9 

3 

21 

24 

With  a'ny  convenient 


Radius  fweep  the  Diameter,  and 
draw  the  Dia- 


meter D F S E, 
which  fliall  re- 
prefent  the  A' 
phelial  Line  of 
Jupiter  in  the 
firlt,  fecond  and 
third  Obfervati- 
ons,  from  which 
.draw  Lines  to 
Sun,  and’ 
alfoTo  F,  the  o- 
ther  Focus  of 
Jupiter's  Ellip- 
fis  j continue  J3 
F toG.and  draw 
the  other  Linei 
as  in  tbeScbemr, 
then  by  the  So- 
been  fhewn  in  Mars, 


Intion  of  the  feveral  Triangles,  as  has 
and  by  repeating  the  Work,  and  correcting  the  Angle  EAS| 
EBS,  FCS,  I have  at  laft  found. 


Mean 
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Mean  Anom. 

CO'" 

o. 

1.  ° 22  43  3i- 

2.  i 25  42  7. 

3.  2 28  49  57. 


Aphelions. 
S.  0 ' " 

6 9 59  20. 

6 10  00  38. 
(5  xo  01  5!' 


Equations. 

O 1 11 

A 2 i 17  fub.  } Eccen- 
B 4 24  35  fob.  /*tricity 
C 5 30  3 1 fub.  J 25074  l 


inch  Parts  as  the  MeanDiftance  of  V-  a © is  519995 


, Example  3.  By  three  Oppofitions  of  the  Sun  and  Saturn 
obferv’d  by  me  at  Loudon,  I determin’d  the  Anomalies,  A- 
phelions  and  Eccentricities,  as  follows. 


D.  h.  ' " 

Anno  1714,  Febr.  15  11  25  14. 

1720,  May  l 5 28  o. 

1727*  3u,y  H 9 33  0. 


Heliocentr.  PI,  fj. 

S.  0 ' " 

A 5 8 3 35 

B 7 22  i 19 
C 10  i 1 47  59 


. With  any  convenient  Radius  draw  the  Circle,  and  the 
ameter  DE,  which  fliall  reprefent  the  Aphelial  Line  of 
turn,  A B and  C the  Places  of  Saturn  in  the  firft,  fecond 
third  Obfervations  5 
from  which  Lines 
to  S the  Sun,  and 
alfo  to  F the  other 
Focus  of  the  Ellipfis, 
continue  BF  to  G, 
and  draw  the  other 
Lines,  as  in  the  Fi- 
gure ; fo  fhall  SA, 

SB,  SC  feprefent 
the  tranfverfe  Dia- 
meter of  the  Ellip- 
fis, Then  by  the 
Solution  of  the  fe« 
veral  Triangles, and 
by  repeating  the 
Work,  corredfing 
the  Angles,  &c.  I 
haveat  laft  found. 


Dt- 

Sa- 

and 


Meaa 
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U R A N 

0 s 

c 

0 P I 

A. 

Mean  Anom. 

Aphelion 

Equat. 

s. 

0 

1 ‘J 

S e 

/ 

II 

0 ' 

II 

I. 

8 

3 

10  4 6. 

A 8 28 

52 

9 

— 6 0 

40 

2. 

10 

18 

56  51. 

B 8 29 

too 

26 

= 4 4 

2 

3- 

1 

17 

I t 50. 

G 8 39 

1 0 

6 

= 4 33 

57  fub. 

Eccentricity  54371?  in  fuch  Parts  as  the  Mean  Diftance 
of  Saturn  from  the  Sun  is  953309. 


CHAP.  V. 


By  three  Obfervations  of  the  greatefl  Elongations  of 
Venus  from  the  Sun,  to  determine  the  Mean  Atlanta * 
lies,  Aphelions  and  Eccentricities . 


Example.  A T London  I obferved  the  three  greateft  Elonga- 
tions  of  9 from  ®,  and  the  Earth’s  Place,  with 
its  Logarithm  of  its  Diftance  from  the  Sun  to  be  as  follows. 


Pi.  of  Earth.  Log.  h©  Elongat. 
D.  h.  ' S.  0 ' " . « ' " 

1724  June  6 8 20.  I 8 2 6 37  54.  5.007131?-— 45  21  35 

17 z6  Jan.  13  6 30.  H 4 4 36  21.  4.993344 — 4 6 5 6 46 

1727  Aug.  18  6 40.G  11  5 45  33.  5.003836 — 46  8 54 


ill 


Uranoscopi  a* 


47 


In  the  inferiour  Planets  Venus  and  Mercury',  wheat  they  are 
at  their  greateft  Elongations  from  the  Sun,  the  Angie  at  the 
Sun’s  Center,  contained  between  the  Right  Lines  drawn  to 
the  Earth  and  Planet,  is  nearly  the  Complement  of  the  Elon- 
gation : and  in  Orbits  which  are  nearly  Circular  (fats  thefe 
arej  a Line  touching  the  Orbit  is  almoft  perpejjdkular  to 
the  Line  drawn  from  the  Sun  to  the  Point  of  Cofitadi; 

Now  in  the  Figure  above,  let  ALPON  be  si®  Elliptic 
Orbit  of  Venus,  AP  the  tranfvarfe  Diameter  ; to  itfc®  Extre- 
mity of  this  Diameter  draw  the  Circle  AKPFM,  wfodfc  Cen- 


ter is  C;  then  to  the  three  Places  of  the  Earth  at  jjf®  times 
of  Obfervation,  draw  Lines  from  the  Sun,  as  SLSH,  and 
SG  ; from  I,H  and  G,  draw  Lines,  fo  that  the  Asgles  at  I 
may  be  =45°  21'  35",  at  H = to  4 6°  5.6' 4 6",  aad  sf  G ==  to 
4t)°  8'  54",  which  are  the  Elongations  of  Venus  a©  the  firft,' 
econd  and  third  Obfervations ; they  will  become  Tangents 
n the  Orb  of  the  Planet,  and  touch  it  in  its  Bdkicenmc 

Places 


4$  Uranoscopia. 

Places  at  O,  L and  N : Then  where  the  faid  Tangent  conch- 
es the  Circle,  draw  Lines  from  thence  to  the  Sun,  asSF,  SK, 
and  SM  ; fo  will  the  Angles  IF  v,  HKS,  and  GMS  be  Right 
Angles.  Draw  the  Chords  FM,  MK,  and  K.F,  and  let  fall 
the  Perpendiculars  SE  and  CD  : alfo  from  C let  fall  the  Per- 
pendicular CQ.,  and  draw  CM,  and  the  Diagram  is  fi- 
nifli’d. 

The  Difference  of  the  Earth’s  Longitude  in  the  firftand  fe- 
cond  Obfervation  is  equal  to  the  Angle  H S I 1420  i'  33"; 
between  the  firft  and  third  Obfervation  it  is  the  Angle  G.$[ 
^9°  l'  S 9/y,  and  between  the  third  and  fecond  Obfervation  it 
is  the  Angle  HSG  148°  50'  48 /y. 


1,  In  the  Right-angled  plain  Triangle  ISF  there  are  giv- 
en, (T.J  IS,  the  Logarithm  of  the  Earth’s  Diftance  frim  the 
Sun  5.007136.  (2.)  The  Angle  at  1 4s0  2 3 5",  it  being  the 

Elongation  of  Venus  from  the  Sun,  at  the  time  of  the  firft  Ob- 
fervation, to  find  S F ? 

OPERATION. 

O t tr 

As  Radius  9°  00  00 

To  SI  — — 

So  S.  Angle  SlF  45  ai  35 

To  S F — -r~ 


10.000000 
5.007 136 
9.852194 

4.85933° 


l.'In  the  Righ -angled  plain  Triangle  HKS  there  are 
given,  (id  H S the  Logarithm  of  the  Diftance  of  the 
Earth  from  the  Sun  in  the  fecond  Obfervation  4.993344. 
(2.)  The  Angle  at  H,  it  being  the  Elongation  of  Venus  from 
the  Sun  46°  56'  46^,  to  find  5 K ? 


OPE- 


49 


U R A N 6 S C O f I A, 


OPERATION. 


n 


As  Radius 
To  S H 
So  S.  L.  SHK. 
To  S K. 


90  00  00  10.000000 

— 4-99?344 

46  5 6 46  9.863745 

— 4^57°P° 


3.'  In  the  Right-angled  plain  Triangle  G M 5,  there  are 
given,  (1.)  The  Logarithm  of  the  Diftance  of  the  Earth 
from  the  Sun  in  the  third  Obfervation  = S G 5.003835. 
(z.)  The  Angle  at  G,  it  being  the  greateft  Elongation  of  Ve- 
nus from  the  Sun  46°  8'  54",  to  find  S M ? 


OPERATION. 


o 


As  Radius 
To  SG 

So  S . L SG  K. 
To  SM 


90  00  00  10.000000 

— - 5.003835 

46  08  54  9.858017 

= 4.161853 


4.  In  the  Triangle  SF  M are  given,  (T.)  The  Loga- 


rithm of  S M found  in  the  third  hereof.  (2.)  The  Loga- 
rithm of.  S F found  in  the  firft  hereof.  (3.J  The  L.  F S M 
69054'  58",  as  will  be  fliewn  beiovv,  to  find  the  Angles  at 
Fand  M,  and  the  Side  FM  ? 


OPERATION. 


As  the  leffer  Side  S F 
To  the  greater  S M 
. So  Radius  . 90°oo' oo'7 

To  f.  of  , 45.  P9  59 


10.000000 

10,002523 


4.859330 

4.861853 


E 


Now  t 
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Now,  to  find  the  A ngle  F S M,  obferve  the  following 

Steps. 

OPERATION. 


HSG  148  5°  48 

GSM  43  51  6 Gotnpl.  of  ? Elong.  at  3 d Obf<rv. 


HSM 

192 

4i 

54 

From 

360 

00 

00 

HSM 

167 

i8_ 

0 6 

HSI 

142 

01 

33 

MS* 

25 

I<5 

33 

FSI 

44 

38 

25 1 

FSM 

69 

54 

58 

From 

180 

00 

00 

ZZ-Z-atM&Fi xo  05  02 
Half  55  02  31 


Now  fay,' 


As  Radius,  or  t.  of 

To  t.  of  the  remaining  Arch 

So  t.  half  Z L L. 

To  t.  half  their  X 


Z is  the  LSFM 
X is  the  L S M F 


45  o o 

o 9 59 
55  2 31 

014  17 

5 5 1 <5  48 
54  48  *4 


10.000000 

7.4152964 

10.155450 

7.618414 


For  FM. 


As  5.  L-  SFM  5 5®  16'  48  Co.  Ar.  0.085  r 57 
JTo  S M — 4.861853 

So  S.  L.  FSM  69  54  58  9. 972753 

To  F M 83131  4-915763 


5-1* 


5-  In  the  Triangle  S are  given,  (i.)  The  Logarithm 
of  S JQ,  as  found  in  the  fecond  hereof.  (2.)  The  Logarithm 
of  S M,  as  found  in  the  third.  (3.)  The  Angle  l^SM  149° 
38'  40", 4o  find  the  Angles,  and  the  Side  ? 


OPERATION. 

As  the  lefler  Side  K S 

To  the  greater  SM 

So  Radius  900  oo'  00" 

To  t.  of  45  18  50 

Sub/  45  00  00 

4.857090 

4.861853 

10.000000 

10.004763 

Remains  00  18  50 

HSU 

HSK. 

O / II 

.192  41  54 

43  3 14 

) 

KS  M 
From 

149  38  40 

180  00  00 

Z L L = 
Half  = 

30  21  20 

15  10  40 

O • // 

As  Radius,  or  t.  of  45  00  00 

To  t.  of  remaining  Arch  00  18  50 

So  t.  half  Z [_  L.  15  xo  40 

To  t.  half  X 00  05  06 

10.000000 

7.738570 

$'•433413 

7.17x983 

Z is  the  L SKIM 
X is  the  L S M K 

15  15  56 

15  05  34 

For  KM.' 

As  S.  L SKM 

To  sM 

So  S.  L KM 

1T0  KM 

150 15'  56"  Co,  Ar. 

30  21  20 

139642 

0.579561 

4.861853 

9.703604 

5.145018 

I " 

E 2 

6. 

5« 
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6.  In  the  Triangle  FSK,  are  given,  (i .)  S F.  as  found  in 
the  firft.  (2.)  The  Logarithm  of  SK,  as  found  in  the  fe- 
cond.  (3.)  The  Angle  KSF  40°  26' zz",  as  will  be  (hewn 
below  to  find  the  Angles  at  F and  K,  and  the  fide -KF  ? 

OPERATION. 


As  the  leffer  fide  S K 
To  the  Greater  S F 
So  Radius 

To of  the  Arch  45  08  52 
Sub.  4^  °o  00 


90°  oo' 


00 


Remains 

00 

0*8 

52- 

HSI 

142° 

r 

01 

ft 

33 

HSI  + 43 

03 

X4 

KSI 

185 

04 

47 

I S F- 

- 44 

38 

2 5 

KSF 

140 

26 

22 

From 

180 

00 

00 

Z L L 

39 

33 

38 

Half 

19 

46 

49 

As  Radius  or  t.  40  00  00 

To  A of  remaining  Arch  00  08  52 
So  t.  half  Z L L 
To  t.  half  X 


Z LSKF 
X L.  SFK 


As  s:  L.SFK 
To  s IQ 
So  S.  L.  K$F 
To  K F 


4.857090 

4.85933° 

I0.O000OO 

X 0.002  240 


19  06  49 
00  03  13 

. 19  5002 
1 9 48  36 

For  K F.' 

19°  43'  36  Co.  Ar.’ 

39  33  38 

13578s 


xc. 000000 
7.411150 
9-555859 
6.947009 


0.471682 
4.85  7090 
9.804067 

5.131840 
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7.  In  the  Triangle  FMK,  are  given,  (1.)  The  Side  F M 
83131:.  (a.)  The  Side  K M 139642.  (3J  The  Side  KF 
135781,  that  is,  all  the  Sides,  to  find  the  Angles;  and  falls 
under  the  third  Axiom  of  Oblique-angled  plain  Tri- 
angles. 

I fhall  here  (hew  three  feveral  Ways  of  (hiving-  this  Tri- 
angle ; and  firft  by  the  common  Method.  And  that  the 
Reader  may  have  a better  Idea  of  the  Performance,  I (hail 
take  the  Triangle  FMK  out  of  the  fundamental  Diagram, 
and  lay  it  down,  as  in  the  Margin,  to  prevent  a Confufion  of 
Lines. 


F 


OPERATION. 

FK  135781  " 

M F-  83131 


Z 21891a 

X $1650 


E 3 Now 

. ■ 


54 


Ur  asoh  oh  a* 


Now  fay," 

As  MK  the  longeft  Side 
.To  Z of  the  other  a Sides 
So  is  their  X 
.To  x Kthe  alternate  Bafe 
¥rom  M K. 

Regains  M x 
Half  = M y—yx 

Z = jyK 

'As  M F 83131 

To  Radius  900  00'  00' 
So  M y 185  51.5 

To  C S.  L.  at  M 69  54  34 


139641  Co."  Ar.  4*8549^^ 

218911  j.340270 

51650  4.711398 

81537  4.9i66'5<5 

139641 


57105 

18551.5 

81517 


111089.5 

4.919758; 
10,000000 
4.455644 

9.5^5886 


SMF  540  48'  H1 

SMK  15  °5  34 


SMF 

As  FK 
To  Radius 
So  y K 

To  C S.  L at  K 

FMK 

FKM 


69  53  48 

135781 

90°  00'  00V 

11189  .5 
35  06  00 

69°  54'  34 
35  06  00 


51132840 

10.000000 

5.045673 
9.9 1Z833 


Z 

From 

MFK 


105  00  34 
180  00  00 
74  59  a<5 


1.  The  fecond  Operation  may  be  wrought  more  expedi- 
tioully  thus,  vi%.  Take  the  Difference  between  the  half  Sum 
and  each  Side  feverally,  and  note  the  Differences  with  the 
Figures  1,  2,  3.  Then  take  the  Logarithm  of  the  half  Sum,' 
and  firft  Difference,  and  add  them  together  ; alfo  add  the 
Logarithms  of  the  (fecond  and  third  Differences  together ; 

fub. 


U R A N O S C O P I A*:  SS 

fubtradl  the  Sum  of  the  firft  two  Logarithms  from  the  Sum 
of  the  laft  two,  and  take  half  this  remaining  Logarithm,  ad- 
ding Radius,  and  it  fhall  be  the  Tangent  of  half  the  Angle 
fought. 


See  the  Work* 


MK 

139641 

FK 

I357gl 

MF 

83131 

Z 

358554 

Half 

179277 

MK 

139642 

FK  135781  MF  83131 

Half  Z 

179277 

HalfZ  179277  Half  Z179277 

Diff.  1. 

39*35 

X.  2.  45496  X.  3.  96146 

Half  Z 

179177 

— 5-=  53  5H  X.  2.  43496.— 4.638449 

X.  1. 

39*35 

— 4.598079  X.3.  96146.— 4.982931 

Z 9.851603  Z 9.62x380 

Z 9.621380 


Rem.  19.769777 

Half  = 9.8848885  t.  of  370  29'  34",. 

Doub.  is  = L-  M FK  74  59  08 

A third  Method  to  find  an  Angle,  by  having  the,  three 
fides  given. 

From  half  the  Sum  of  the  three  fides,  fubtradi  the 
fide  oppofite  to  the  Angle  requir'd,  and  note  the  Remainder  ; 
then  to  the  Co.  Ar.  of  the  two  fides,  including  the  required 
Angle,  add  the  Logarithm  of  half  the  Sum  of  the  fides,  and 
the  Logarithm  of  the  Remainder  ; half  the  Sum  of  rhofo. 

fftnr  T ».M*  *-  - * — 


1 .. 

* A Opera- 


U R AN  OSC  OP  I 


Operation  for  the  Angle  F in  the  lajl  Figure 7 


FK 

135780 

M F 

83131 

MK 

139642 J 

Z 

358554 

Half 

179277 

MK  — 

139642 

Rem. 

39635 

FK  1357,81  Co.  Ar.'  4.867161 

MF  85131  Co,  Ar.  5.080237 

Half  Z 179277  5-153447 

x 39635  4.598079 

Sum  Logarithms  19.7989124 

Half  is  C S.  of  37°'3o'  3"  9,89.9464 

Double  — LF  75  00  6 9.899467 


8.  In  the  Right-angled  Triangle  SEF  are  given,  (i.J 
The  fide  S F,  as  found  in  the  firft.  (2.)  The  Angle  S F^| 
5 5''  i 6'  48",  as  found  in  the  fourth  j to  find  SE  and  FE  l 


As  Radius 

90°  00'  00" 

IO.OOOOOQ 

To  S F 

4,859330 

So  S.  Z SFE 

55  16  43 

9.914843 

To  S E 

59453 

4 7741751 

‘As  Radius 

90  00  op 

10.000000 

To  SF 

4.859330 

So  S.  L FSE 

34  43  12 

9-755544 

To  FE 

41197 

4.614874 

MF 
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MB  85x31 

Half  = D F 41555.5 

£ F fub.  41197 

Rem.DE=CQ,  368 


9.  In  the  Triangle  CDM,  are  given  (1.)  The  Side  DM,  it 
being  half  of  Mf  41565.5.  (z.)  The  Angle  MCD,  it  be- 

ing equal  to  the  Angle  f K M 350  9'  30",  and  consequently 
the  Angle  CMD  is  540  50'  30";  becaufe  th§  Angle  at  D is 
right  j to  find  CM  and  CD  ? 


As  S.LDCM 

0 ' 0 

35  09  30 

9.760300 

To  DM 

41565.5 

4.618733 

So  Radius 

90  00  00 

xo.oooooo 

To  CM 

72182 

4.858433 

the  Semidiameter  of  the  Orb. 

equal  to  the  n 

fiance  of  S 

a ®. 

'As  Radius 

90  00  00 

10.000000 

To  CM 

r* 

4.858433 

So  S.  L CM  D 

54  50  3°. 

9.912521 

To  C D fub. 

59014 

4.770954 

S E 

59453 

Rena.  S 

439 

10.  In  the  Right-angled  plain  Triangle  SCQ  are  given^ 
(1 ) SQ.368.  (2)  §0.439,  to  find  S G,  the  Eccentricity 
^nd  Aphelion  ? 


Am 


-$%  U k a n o s c 6 f i a: 


AsS  Q 

439 

90°  00'  o' 

2,641465' 

To  Radius 

JO.OOOOOO 

So  S Q. 

368 

2.567026 

To  t.  L CSQ=ASE 

40  oi  55 

9.924561 

Z.FSE  + 

34  43  12, 

Z L ASF 

74  4tf  07 

Sub.  L.  ISF 

44  38  25 

Rem;  L ASI 

30  07  42 

Earth’s  Place  at  I 

8 

16  37  54 

Aphelion  A 

9 

26  45  3<S 

90 

00  00 

CSQ 

40 

01  5 5 

S CQ. 

49 

57  °S 

As  S.  L SCQ 

49°  57' 5 n 

9.883945 

To  SQ. 

439 

2.64246  5 

So  Radius 

90  00  0 

10.000000 

To  S C Eccentricity 

5 73-5 

2.758520 

Hence  the  Semidiameter  of  the  Orb  equal  to  the  mean 
Diftance  of  2 a®  htw,  = cA  71181,  the  Eccentricity 
573  and  half,  and  the  Longitude  of  the  Aphelion  98.  26° 
45  36  . 

But  raducing  the  curtate  Diftance  to  the  true,  and  compa- 
ring thefe  Obfervations  with  Mr.  Flamjleed's,  I find  the  mean 
Diftance  of  8 a ® 72337,  the  Eccentricity  505,  the  Place 
of  the  Aphelion  in  the  Firft  Obfervation  ioS-  6°  54'  29*',  in 
the  fecond,  ioS- 6?  56' o',  and  in  the  third,  ioS-  6°  57/  30^/; 
the  mean  Anomaly  in  the  Firft  Obfervation,  pS,  4,0  57 '20/', 
in  the  fecond,  4s- 130 40' 43",  and  in  the  third,  11&160  7’ 
36"  j the  Elliptic  Equation  in  the  Firft  Obfervation,  47*47'* 
add;  in  the  fecond,  34'  5 6'*  fubtrail,  and  in  the  third,  it1 
15"  add. 


CHAP. 


CHAP.  VI. 


BY  three  Obfervations  of  the  greateft  Elongations  of  Mer- 
cury from  the  Sun,  I have  found  as  follows. 

Place  Q.  Elongat. 

D.  h.  ' S.  ° > ",  Log.\®  ° l " 
1724  Sept.  t8  6 20  I 00  06  43  22  5.000059  25  30  49 

1725  Ftbr.  21  5 27  H 5 14  09  05  4.996895  27  23  14 

5726  .<4«£,  13  6 57  G lit  01  to  15  5.004322  27  09  54 

By  drawing  the  Figure  (as  directed  in  Venus ) and  folving 
the  Several  Triangles,  I have  at  laft  found,  the  Semidiame- 
ter of  the  Orb  equ^l  to  the  mean  Diftance  of  Mescury  from 
the  Sun  38262,  the  Eccentricity  7964,  and  the  Longitude  of 
Jthe  Aphelion  8S. 130  05'  04"  in  the  firft  Observation. 

8 13  05  25  in  the  fecond,  and 

8 13  06  43  in  the  third. 

The  Mean  Anomaly  is.  230  04'  5 6"  in  the  firft  Obferrar. 

ix  01  10  08  in  the  fecond,  and 

o 1 3 16  06  in  the  third. 

The  Elliptic  Equation  16  07  00  in  the  firft  Obf.  fub, 

9 ix  59  in  the  fecond,  add. 

4 19  1 5 in  the  third,  fuh. 

See  the  Scheme,  and  mark  it  well. 


That 
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That  the  Obfervations  of  Eclipfes  are  the  only  means  to 
get  to  a Truth  of  the  times  when  they  happen,  is  manifeft, 
from  the  great  pains  I have  taken,  and  the  Care  I have  had 
both  in  the  Obfervations  and  Calculations  : For  not  one  has 
efcap’d  my  View  thefe  thirty  four  Years  laft  paft,  that  have 
been  vifible  in  our  Hemifphere. 

And  for  the  fatisfa&ion  of  the  inquifitive  Reader,  I will 
here  infert  the  Obfervation  of  the  Lunar  Eclipfe  that  hap- 
pen’d the  2 id  of  January,  1730,  in  the  Morning,  at  Bedford- 
Coffee-houfe  in  Covent-Garden,  London,  in  Company  with  fe- 
veral  Reputable  Gentlemen,  and  with  exquifite  Inftruments, 
Vis',  we  had  two  Refle&ing  T#lefcopes,  one  of  two,  and  the 
other  of  nine  Feet  long  ; a fine  Quadrant,  a Micrometer, 
and  all  other  things  for  my  purpofe. 

The 


U R A N O SCO  PI  Ai 


tl 


' .The"  apparent  timer  cf  the  Edipfes  were  thus  obferv’d  i 


Beginning,  Jan. 

Middle 

End 

Digits 


D.  h. 

22  14  50  00" 

15  47  00I 

16  43  S( 
03  15  o« 


“RM, 


Time  by  my  Syftetri; 
Beginning,  Jan.  22  14  5 6 54' 

Middle  1 6 00  oz( 

End  17  03  xo< 

Digits  03  32  51. 


Clocks  too  faft 

1414". 


But  by  another  Calculation  of  mine,’  from  new  Tables,1 
founded  upon  Sir  Ifaac  Newtons  Theory  of  the  Moon,  it  is 
thus : 

Beginning,  Jan.  zz  14  y 6 45 

i Middle  15  53  19 

End  16  49  53 


Digits 


03  08  1 8 


Scientia  Stellaruml 
Beginning'  Jan , zz  14  37  34 

Middle  15  33  48 

End  1 6 30  02 

Digits  02  53  00 

Weavers  Almanack.1 
Beginning,  Jan , zz  14  40  51 

Middle  15  41  48 

End  1 6 42  44 

Digits  03  16  48 

Ladies  Diary. 

Beginning,  22  15  1? 
Middle  z6  o& 

End  *7  00 

Digits  jCW  3% 
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Tycho  Wing,  in  Coleys  Almanack,  which,  he  faysj  is  f'roiri 
Sir  Ifdac  Newton's  Theory  of  the  Moon ; but  that  is  a mi- 
ftake,  becaufe  it  it  fo  vaftly  wide  from  Truth,  ) that  it  will 
not  fcear  the  teft. 


He  gives  the  fame  thus : 


V 


© 


Beginning,  Jtn.  a*  -- 

Middle 

End 

Digits 


Here  we  fee  fuch  a Difagreement  in  the  time  of  this  E- 
clipfe,  given  by  feveral  Authors  above,  that  it  is  hard  to  be 
reconcil’d. 

One  tells  us,  his  Numbers  are  from  bright  Tables,  never 
yet  made  publick. 

Another  tells  us,  that  His  Calculations  are  from  Sir  Ifaac 
Newtons  Theory  of  the  Moon ; and  therefore  no  body  muft 
queftion  the  truth  of  them.  Indeed,  if  it  were  fo,  not  any 
one  living  would  dare  to  queftion  them.  But  I deny  the  Af- 
fertion ; and  can  prove,  that  his  Calculation  is  not  from  Sir 
Ifaac  Newton's  Theory,. 


CHAP; 


CHAP.  VII. 


2o  determine  the  greatefi  Elongation  of  Mercury  and 
Venus  from  the  Sun. 

THE  Quantity  of  this  Angle,  that  thefe  two  inferiour  Pla- 
nets make  at  the  E.arth,  is  what  was  never  yet  (chat  I 
know  of)  truly  determin’d,  but  always  given  in  grofs.  All 
the  Writers  of  Aftronomy,  both  ancient  and  modern,  only 
tell  us,  that  Mercury  is  nevermore  than  28  or  29®,  and  Venus 
nevermore  than  48*  from  the  Sun. 

I fhall  therefore  in  this  place  Ihew  the  true  Quanticy  of 
their  Elongations,  both  the  greateft  and  leaft  that  ever  can 
happen. 

I have  in  the  foregoing  Chapter  determined  the  Eccentri- 
city of  Mercury  to  be  7964  of  the  fame  Parts,  of  which  the 
mean  Diftance  is  1 00000.  Now,  becaufe  thefe  Numbers 
are  too  large  to  be  laid  down  by  any  Scale,  I fliall  reduce 
them  to  fuch  as  may  be  laid  down,  thus  : 

Suppofethe  mean  Diftance  of  the  Earth  from  the  Sun  to  be 
1000,  the  Aphelial  Diftance  will  be  found  in  that  Proporti- 
on thus  : 

As  101592  : 1000: : *692  : 16.6 
Eccentricity  i5.5 

Radius  983-4  of  the  Earth's  Qrb; 

2.  For  Mercury's  Aphelial  Diftance  reduced,  fay. 

As  101591 : 1000  : : 45680  : 459. 

3.  For  the  Eccentricity  of  this  reduced  Orb)  fay) 

As  45580  : 7964  : : 459  : 78. 

78 

Remi  Radius  of  j£s  Orb  3 8 » . 
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Make  A 6 equal  to  983.4  on  the  Line  of  Lines  on  the  Sec- 
tor, and  fweep  the 
Circle  A © P,  for 
the  Earth’s  Orb. 

Draw  PSA  for  the 
Aphelial  Line  of 
Mercury  ; take  1000 
from  the  Sedtor,  as 
it  now  ftands,  and 
fet  it  from  A to  S ; 
take  the  Aphelial 
Diftance  of  £ 549 
from  the  fame  Lines 
on  the  Sedfor,  and 
fet  it  from  S to  $ J. 
towards  A ; take 
381  from  the  fame 
Sedfor,  and  fet  it 
from  $ to  C,  fo  is 
C,the  Center  of  Mer- 
cury’s Orb. 


Draw  © 5 a Tangent  to  the  Orb,  to  cut  the  [Aphelial 
Line  at  Right  Angles  in  5 ; and  draw  S © ; fo  is  the  An- 
gle $ © S the  greateft  Elongation  that  Mercury'c an  ever 
have  ; becaufe  the  Aphelial  Line  of  £,  (which  is  the  long- 
eft  fide  of  the  Triangle)  fubtends  the  Angle  at  the  Earth. 

To  the  Perihelion  of  Mercury  draw  the  Tangent  © 5,  to 
cut  the  Perihelial  Line  at  Right  Angles  in  2 ; fo  is  the  An-  f 
gle  g © S in  the  fecond  Triangle  the  leaft  Elongation  that 
Mercury  can  have,  whole  Quantities  are  thus  found. 


For  the  greateft  Elongation! 

In  the  Firft  Triangle  there  are  known  (Tuppofing  the  Earth 
in  Perihelion)  the  Logarithm  of  the  Perihelial  Diftance  of 
the  Earth  from  the  Sun  = 4.992589.  (a.)  The  Logarithm 

of  Mercury's  Aphelial  Diftance  ~ S 5 4,669131,  t®  find'the 
Angle  5 © S ? 


-k 


OPE- 


U R 


ANOSCOPIA. 
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OPERATION. 

As  S ©'Perihelion  Diftance  — 4-99 2. 589 

To  Radius  — — I0.0000O0 

So  S 5 Aphelion  • — 4.669131 

To  S-  L $?  s S.  Elongat.  a8°  2,1' 8"  9.676542 

2.  For  the  leaft  in  the  Second  Triangle. 


As  S.  Earth’s  Aphelion 
To  Radius  — 

So  S 5 Perihelion  -*= 
To  S.  L S © $ Elongat. 


*7  35 


5.007286 
10. 000000 
4487704. 
9 48041 S 


Secondly,  To  determine  the  greateft  and  leaft  Elongation 
of  Venus  from  the  Sun. 

When  Venus  and  Mercury  are  at  their  greateft  Elongation 
from  the  Sun,  they  move  with  equal  pace  with  our  Earth 
fora  fmall  time  ; and  then  a Line  drawn  from  them  feveral- 
ly  to  the  Earth  will  be  a Tangent  to  their  Orbits  refpective- 
ly;  fo  that  looking  into  an  Ephemeris  that  has  their  Moti- 
ons to  Minutes,  you  may  dilcover  the  Day  of  their  greateft 
Elongation  from  the  Sun,  by  obferving  their  equal  pace  with 
him.  And  by  reafon  of  the  different  Portions  of  our  Earth 
at  different  times  when  thefe  two  Inferiours  are  at  their 
greateft  Elongation,  this  Quantity  will  be  always  different ; 
but  is  greateft  when  the  Pianet  is  in  Aphelion,  and  leaft 
. when  in  Perihelion  j becaufe  the  Diftance  of  the  Planet  from 
the  Sun  is  the  Side  of  the  Triangle  that  fubtends  the  Angle 
of  Elongation,  as  is  plain  from  the  Demonftrations  hereunto 
annexed. 

In  the  fSregoing  Chapter  1 have  found  the  Eccenricity  of 
Venus  to  be  505,  and  her  Aphelial  Diftance  to  be  72838  of 
fuch  Parts  as  the  mean  Diftance  of  Sun  from  Earth  is 
100000. 

Now,  to  reduce  thefe  Numbers  practicable  on  the  Sector, 
I proceed  as  in  Mercury . 


As 
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^ As  1011*91:  toco  : : 718-} S i"?t6,  by  which  Vtnus's  Apbe- 
Hal  Diftance  is  reduced  to  7 16. 

Now,  for  the  Eccentricity'  of  this  reduced  Orb,  fay. 

As  71838  : 505  : : fi6  : 5. 

Eccentricity  iub.  5 

Rem.  the  Radius  7x1  of  'Venus  sOrb  reduced. 

Make  AO  equal  to  983.4  fas  in  2)  on  the  Line  of  Lines  0# 

the  Se&or.and 
draw  the  Circlt 
A©  P for  the 
Earth’s  Orb ; 
draw  ASP  for 
the  Aphelia! 
Line  of  Venus\ 
take  iooofrom 
the  Se&or  as  ill 
now  (lands! 
and  fet  it  from 
A to  S ; take 
the  Aphelial! 
Diftance  of| 
Venus  716  from 
the  Line  of  | 
Lines,  & fetii 
from  S to  8 to- 
wards A ; then 

take,  the  Radius  of  the  Orb  of  8 7 it.  and  let  one  Foot  of 
the  Compaffes  in  8,  the  other  will  reach  almoft  to  S,  till 
Center  of  the  Orb,  on  which  Center  fweep  Venus's  Orbj 
draw  $ © a Tangent  to  the  Orb,  and  compleat  the  Trian. 
g!es,  by  joyning  © and  S ; then  is  the  Angle- 8 9 S th( 
greateft  Elongation,  and  is  rhus  found  in  the  fisft  Triangle: 


As  S Earth's  Perihelion  ' 

To  Radius  r— 

So  S.  Venus’s  Aphelion 

To  S.  L 8 © S Elongat.  47®-  58*35 


n 


4.99158) 
tx>.ooooo) 
4.8613  ;)j 
9 869,77 


Secondly,  By  compleating  the  fecond  Triangle  S 8 ©,  1 
proceed  to  find  the  lead  Elongation  that  Venm  cau  have, 
thus : 


As 


5 . - 

As  S Earth's  Aphelion  =*=  5.007286 

Xo  Radius  . '•j  10. 000000 

So  S Venus's  Perihelion  — — 4.85  6zo  c 

ToS.  L S © $ Elongat.  440  5 6'  14''  9.849009 

So  that  Venus' s Elongation  is  never  more  than  470  48'  3 5" 
nor  lefs  than  440  5<S'  in  what  part  of  its  Orbit  foeyer 
the  Earth  be. 

I fhall  here  fet  down  the  Days  when  Mercury  is  at  his 
grnateft  Elongation  this  Year  1734,  rwith  the  Sign  he  is  in 
and  the  Quantity  of  the  Angle  at  the  Earth. 


9 ' 

1734.  Jan.  8.  Mercury  in  Capricorn  Osient.  24  3 $ 
Mar.  22.  Mercury  in  Taurus  Occident.  19  z 

May  8.  Mercury  in  Taurus  Orient.  25  4 

July  19.  Mercury  in  Virgo  Occident.  27  17 

Sept.  1.  Mercury  in  Virgo  Orient.  17  44 

Nov.  12.  Mercury  in  Sagittary  Occid.  21  28 

Dec.  23.  Mercury  in  Sagittary  Orient.  23  5 


And  the  fame  Year  1734,  Venus' s Elongat.  Max.  h © falls 
thus : 

« ’ 

Jan.  10!  Venus  in  Pifces  Occid.  46  59 

Mar.  4.  ^ in  220  T 

June  2.  Venus  in  Taurus  Orient.  . 45  53 

Here  follow  the  Calculations  of  Venus’s  Place  in  Jan.  1734, 
at  the  time  when  fhe  is  at  her  greateft  Elongation  from  the 
Sun. 
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Uranoscopia. 


Equal  Time. 

Long,  Penns. 

s.  6 ' " 

Anom.  Veuns. 

S.  0 ' " 

Node  Venus. 

S.  0 ' " 

Anna 

January  Ie. 

i 00  S3  7 

16  01  18 

3 23  49  27 
16  1 17 

2 14  15  27 

l 

llouis  (3* 

24  1 

a 14  is  28 

Mean  Motion 
Equation  fub. 

2 17  18  17 

0 3 6 50 

4 10  14  56 

Hel.  Orb  Place 
Node  l'ub. 

z 1 6 41  3T 

z 14  IS  18 

Log.  5 a©C nr. 
Log.©aE  arth. 
“o'" 

- - - 4.857386 

- - - 499 3 1 76 

Arg.  Lat. 

0 02  26  9 

Tan. 3 6 n 07 
Add  4S  00  00 

- - - 9.864210 

Reduft.  fub. 

l6 

9.190532 

- - 10.383809 

J 9-574341 

Hel.  Eel.  Place 
Sun’s  Place  fub. 

1 16  41  21 

10  01  3S  34 

t.  — © 32  532 
t.  — 20  34  10 

Angle  at  Sun 
Half 

4 L5  os  47, 
1 07  32  S32 

Z 88  7 32 

Parallax.—— 

X 4*5  S8  43s 

Elongat.  + 

Parallax  fub. 

2,  28  07  3* 

Elongation  at 

Noon  was 

46°  58'  37" 

Geocentr.  Venus 
Lat.  N.  A. 

1 1 18  34  17  1 

0 8 ? s 2 

Place  of 

’©  9 / at 
i©  10  SNoon. 
’Diurnal  Mot* 

Cioo  19  19 
£101  20  so 
. — — I I I 

2 11  17  17  35 
S U 18  18  57 
I I 22 

NttCt 
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Note,  If  the  Diurnal  or  hourly  Motion  of  an  inferiour  Pla- 
net be  more  than  the  Apparent  Motion  of  the  Sun,  they  are 
then  fhort  of  the  Elong,  Max.  ® ; butiflefs,  paft. 

Here  follows  the  Calculation  of  the  Place  of  Mercury  in  the 
Evening  of  the  Day  of  his  greateft  Elongation  1734;  which, 
if  it  be  clear,  $ may  be  feen  with  the  naked  Eye  a little 
after  Sun-fecting. 


Equal  Time. 

Long.  Mercury  % 

S.  0 ' " 

Anom.  Mercury. 
S.  0 ' " 

Node  Mercury . 
S.  0 ' " 

Anno  1734, 

4 22  19  58 

8 9 6 44 

I 1;  13  40 

July  20, 

3 12  34  5 

3 12  33  37 

17 

Hours  8, 

1 21  51 

1 21  31 



Min.  30, 

3 6 

3 6 

1 15  t6  7 

Mean  Motion 

8 6 11  0 

Equation  add 

2 14  49 

II  ?3  7 18 

Hel.  Orb  Pla. 

8 8 33  49 

2 a ® in  Orb«* 

- c 4.668  762 

Node  fub. 

t 15  16  7 

Curt.  fub. 

- — 3°4 

~ 

5 a 0 in  Eel. 

- . 4.668238 

Arg.  Lat. 

6 23  19  42 

© a Earth 

- - 3.006292 

. 

t.  24°  39'  46" 

- » 9.661966 

Redu£t.  fub. 

9 § 

4-  43  00  00 

Hel.  Eel.  Pla. 

8 8 26  31 

Ct.  69  39  4 6 

- - 9.363964 

Sun’s  Blare 

4 8 13  14 

1.  60  6 5 8 -j 

- . 10 240300 

t.  32  48  58 

- - 9.8  9464 

Angle  at  © 

4 0 13  17 

Half 

2 0 <5  3 8 i 

Z 9:  33  36  i 

Parallax  ■ — 

Parallax  fub. 

3 2 3; 

X 27  17  40  ■! 

Elongat.  -1- 

Geocen,  2 

3 3 3°  54? 

Elongation  at 

Noon  was 

Lat.  S«  Afcen. 

* =7  5 

27°  18'  6" 

Diurnal  Motion  of  © from  19  to  20th  Day  at  Norm  is  c*' 
26",  from  20  to  21  at  Noon,  is  37'  26",  of  $ 58'  43",  and  75';". 
By  which  ’tis  plain,  the  greateft  Angle  at  Earth  was  on  the  20 
Day. 
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By  my'  Planetary  Inftruments  you  may  lay  doyvn  the  Tri- 
angles at  the  times  above-mentioned,  which  will  greatly  in- 
form you  of  the  true  Theory  of  them  : And  becaufe  Time 
(the  common  Devourer  of  all  things  J will  render  thofe  In- 
ftruments to  err  in  Saturn  i°  in  45  Years,  in  Jupiter  x°  in  50 
Years,  in  Mars  iQ  in  51  Years  and  half,  in  Venus  i°  in  63 
Years,  and  in  Mercury  i°  in  70  Years : Therefore,  for  the 
fake  of  the  Inquifitive,  I will  here  fubjoyna  Table,  by  which 
new  Inftruments  of  all  the  Planets  may  be  ppoje&ed  a? 
pleafure,  making  the  Aphelial  Diftance  1000. 

The  Aphelions  of  the  Planets,  according  to  my  Tables. 

Saturn  19  18  40 

Jupiter  & 10  54  35  J 

Mars  1T£  1 n 59/  The  I aft  Day  of  the  Julian 

Earth  VS  8 19  nr  Year  at  Noon  1733. 

Venus  ftp  7 3 30  \ 

Mercury  f 13  13  14  ■ 

Saturn  945  7 R3-  C Srfr«r??’sOrb  h Aph.  Point  to  its  Center, 

Earth  100.84  5 dius?.  Earth's  Orb  Center  a © is  1.67, 

Jupiter  954  ? Ra-  y Jupiter's  Orb  a Aphel.  Point  to  its  Center. 
Earth  1 8d  S dius  ? Earth's  Orb  Center  from  © is  3. 

Mars  915  ? Ra-  J Mars's  Orb  a Aphel.  Point  to  its  Center* 
Earth  611  S dius  \ Earth's  Orb  Center  a © is  ir, 

Earth  983.4  ?Ra-  y Earth's  Orb  a Aphel.  Point  to  its  Center 
Venus  116  S dius  {.Venus's  Orb  Center  a © is  5. 

'Earth  983.4?  Ra-  J Earth's  Orb  a Aph. Point  to  itsCenter-. 
Mercury  459  S dius  ? Mercury's  Qrb  Center  a©  is  78. 

Or  in  Venus  7 1 cf— r- 5 — 7 xi,  the  Radius  of  her  Orb  ; and  in 
Mercury  459—78  = 381,  the  Radius  of  his  Qrb. 

Then  to  delineate  thq  Inftrumenr  of  Saturn , on.  the  .Center 
© (weep  a Circle,  and  divide  it  into  11  Signs,  as  per  Fir 
gure. 

Frem  © draw  a Line  to  the  Place  of  this  Aphelion  j*? 
which  Hull  reprefent  the  Aphelial  J 'r,£’  'r  Saturn. 

Thrq! 
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Thro’  © draw  a Line  from  the  Place  of  the  Earth’s  A- 
phelian  VS  8°  i </,  and  it  ftiall  reprefent  the  Aphelial  Line  of 
the  Earth. 

Take  the  Radius  of  the  Zodiac,  and  open  the  Sedtor  to 
to  on  the  Line  of  Lines;  as  the  Sedtor  now  ftands,  rake  off 
j$6  in  your  Compaffes,  and  fet  it  on  Saturn’s  Aphelial  Line 
from  A towards  0,  and  draw  the  Orb  of  Saturn . 

Then  take  100.84  (nearly  totjand  fet  it  from  © on  the 
Aphelial  Line  of  © to  B : Take  1,67  from  the  fame  Line  of 
the  Sedfor,  and  fet  it  from  © towards  B,  and  it  fhall  give 
the  Center  of  the  Earth’s  Orb  as  before;  which  Circle  draw 
as  is  done  in  the  Scheme,  and  that  fliall  be  the  Earth’s  Orb 
truly  proportion’d  to  the  Orb  of  Saturn  in  his  Theory. 

The  next  thing  to  be  done,  is  to  draw  the  Ecliptic,' 
which  muft  be  done  from  this  Table  of  the  Places  of  their 
Nodes, 


F 4 
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Saturn  S3 
Jupiter  eg 
Marr 

Venus  xn 
Mercury  O 


21  15 
8 2/ 

17  46S 

14  i5\ 

15  1 SJ 


The  Iaft  Day  at  Noon  of  the 
Julian  Year  1733. 


Thro'  the  Center  of  0 and  25  210  is' in  the  Zodiac  draw 
the  Line  £2  £5  » with  the  Radius  of  the  Orb  find  the  Center 
of  a Circle  to  cut  the  Orb  in  £2  and  , and  to  make  an 
Angle  of  the  greateft  Inclination  20  30';  and  fo  is  the 
Scheme  or  Inftrument  compleated. 


A Table  of  the  Planets  Inclinations, . 


0 

1 

>1 

Saturn 

2 

30 

10 

Jupiter 

1 

19 

10 

Mars 

1 

5i 

00 

Earth 

23 

29 

00 

Venus 

3 

23 

20 

Mercury 

6 

59 

20 

Moon 

5 

17 

20 

CHAP.  VIII. 

1.  Of  the  Mean  Motion  of  the  Earth , her  Aphelion , and 
the  Reccjjion  of  the  Equinox,  Sc. 

THE  !a(l  Day  of  December  at  Noon,  under  the  Meridian 
of  London  1700,  Old  Stile,  the  mean  Place  of  the 
Earth  was  3s-  20°  43'  50'',  the  Place  of  the  Aphelion  was 
9S.  70  44'  30",  and  tho  Place  of  the  firft  Star  of  Aries  was 
290  o'  10A  To  which  I fhall  prefix  the  middle  Motions 
for  Years  compieat,  as  below. 


Radix 
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Radix  Anno 


Year  Compleatx 


Days  Complcat. 
Hours  Compl. 


1701 

riooo 

100 

60 

40 

20 

4 

3 

2 

1 

30 

24 

2 

1 

2 
X 


Long.  Earth, 

S.  0 ' " 

3 ao  43  50 
7 33  10 
45 

27  12 

18  8 

9 4 
1 49 
1 x 29  17  o 
1 1 29  31  20 
IX  29  45  4° 

o 29  34.  10 

0 23  39  2,0 

01  58  17 
o o 59  8 
o g 4 54 
00  i 2 28 


Aphel. Earth]  Receffton. 

gO  ' « (j  -0  / ,, 


9 7 44  30 

° 17  30  o 
0 1 45  o 
i 3 0 
o 42  o 

0 21  O 
o 412 
o 


3 9 
2 6 

x 3 

0 5 
o 4 


0 29  o 10 
o 13  53  20 
o 1 23  20 
o o 50  o 
o 33  20 
o x6  4° 
o 320 
0 250 

O I 40 
O 05Q 
4 
3 


The  Sun’s  Apparent  Semidiameter  at  the  Earth’s  Mean 
Diftance  from  it  is  16'  5",  and  the  Horizontal  Parallax  of 
the  Sun,  for  theSmallnefs  of  the  Eccentricity  of  the  Earth’s 
Orb,  and  the  Smalinefs  of  its  own  Quantity,  may  be  always 
ftated  10". 

2.  To  Calculate  the  Mean  Place  of  the  Earth,  and  her  Aphelion , 
and  thence  the  Mean  Anomaly,  to  any  given  Time  . 


1.  If  the  given  Time  be  after  the  Year  1701,  take  th? 
Mean  Place  for  1701  Current,  from  the  foregoing  Table, 
which  I call  the  padix. 

2.  To  the  Radical  Place,  add  the  Mean  Motions  for 
the  Years,  Months,  Days,  Hours,  Minutes  and  Seconds 
Compleat,  this  Sum  is  the  Mean  Motion  , or  Place 
fought. 

r 

N.  B.  The  true  Length  of  the  Solar  Year  being  345  D.. 
5 h,  49'  2"  15"',  the  Mean  Motion  ofthe  Earth  ro  any  Months 
and  Days  may  be  known,  by  faying,  If  the  Length  of  the 
Solar  Year  give  360°,  What  will  the  Days  from  the  ftrft  jof 
January,  to  the  Day  propofed,  give  ? (For  this  purpofe,  fee 
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the  Table  in  my  Satellite  Ajlronomy,  Page  94.)  And  for  the 
Mean  Motion  of  the  Aphelion,  to  any  Day  in  the  Year,  fay, 
As  the  Length  of  the  Solar  Year  365  D.  6 h.  49*1"  15'",  To 
So  are  the  Days  from  the  firft  of  January,  to  the  Day 
propofed.  To  the  Morion  of  the  Earth’s  Aphelion  : Minding 
in  Leap-Year  to  add  the  Motion  of  a Day  mores, 

Lajlly,  Subtract  the  Mean  Place  of  the  Aphelion,  from  the 
Mean  Longitude  of  the  Earth,  and  there  will  remain  the 
Mean  Anomaly, 

Note,  If  the  Time  be  before  1701,  fubtradf  the  Mean  Mo- 
tion from  the  Time  propofed,  to  1701,  from  the  Radical 
Place  ; then  work  as  before  is  taught, 

Example.  Let  It  be  required  to  find  the  mean  and  true 
Place  ot  the  Earth,  her  Aphelion  and  Mean  Anomaly  for 
April  zy,  at  Noon,  in  the  Year  172.6  ? 

F hfi,  The  Days  from  thefirft  of  January,  to  April  2.9,  inelu- 
five,  are  1 19  Days,  Then, 

D.  h.  ' " e D.  S.  ® ' " 

As  365  5 49  2,15:  360: : 1 1 9 : 3 27  17  32  Long. 
And  As  365  49  a 15  : 63  ::  119:20'/. 


Radix 

Yews 


1701 


April  29 

Mean  Place  Earth 
Aphelion  fub. 

Mean  Anomaly 


Now  fee  the  Work. 


Longit, 

Earth. 

Aphel.  Earth. 

S. 

O 

0 

ft 

S. 

« 

8 

n 

0 

20 

43 

5° 

9 

7 

44 

30 

0 

0 

9 

4 

0 

0 

21 

00 

0 

0 

1 

49 

4 

12 

1 1 

29 

45 

40 

1 

03 

3 

27 

17 

32 

20 

7 

57 

55 

9 

8 

1 1 

05 

9 

8 

11 

5 

10 

9 

46 

50 

3.  Given  the  Earth’s  Mean  Anomaly  , to  find  the  Angle 
at  the  upper  Focus  of  the  Earth’s  ElUpfis, 
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To  the  Conftant  Logarithm  89.3909656,  add  the  Sint  of 
twice  the  Mean  Anomaly;  the  Sum  will  be  the  Logarithm 
of  the  Decimal  Parts  of  a Minute  ; which  being  fubrradted 
from  the  Mean  Anomaly  in  the  firft  and  fourth  Quadrants  of 
the  Orb,  but  added  in  the  fecpad  and  third,  gives  the  Angle 
jt  the  upper  Focus. 

Example.  Let  it  be  required  to  find  the  Angle  at  the  up- 
upper  Focus  in  the  foregoing  Cafe,  where  the  Mean  Anoma- 
ly is  10s!  90  4d'  5.0"? 

OPERATION 

S.  • ' " 

Mean  Anom.  Earth  10  9 46  50 
Double  8 19  33  40 

Complement  79  33  40 

Conftant  Logarithm  — 

The  Logarithm  of  2419 

60 

Seconds  14,5140  fubc. 

Mean  Anomaly  10  9 46  50 

Angle  at  upper  Focus  to  9 46  35 

4.  Given  the  Angle  at  the  upper  I* cut,  to  find  the  true 
Anomaly,  and  fo  the  Earth's  Place  in  her  Orbit,  and  confe- 
quently  the  Sun’s  Place  in  the  Ecliptic. 

To  the  Conftant  Logarithm  9-9852994,  add  the  Tangent 
of  half  the  Angle  at  the  upper  Focus,  and  you  will  have  the 
Tangent  of  half  the  true  Anomaly. 

And  here  obferve,  that  if  the  half  of  the  Angle  at  the  up- 
per Focus  be  more  than  a Quadrant,  then  take  the  fourth 
proportional  Tangent  from  180°,  and  the  double  of  the  Re- 
mainder is  the  true  Anomaly. 

Then  to  the  true  Anomaly  add  the  Place- of  the  Aphelion, 
and  you  have  the  Earth’s  true  Place  in  her  Orbit;  to  which 
add  Six  Signs,  and  you  will  fiave  the  Sun's  true  Place  in  the 
Ecliptic. 


Sine  9-9927517 
89.3909  6 56 
99-3837I7? 


Ex- 
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Example.  Let  the  Sun’s  Place  be  required  to  the  time 
above,  when  the  Angle  at  the  upper  Focus  was  ios- 
46'  3 5".? 

OPERATION. 

S.  0 l « o'  " 


Angle  at  the  upper  Focus.  10  9 46  35  Compl.  50  13  25 

Half  5 4 53  17.5 


Complement 

0 25 

6 42.  j t. 

9.6708815 

Conftant  Logarithm 

Sum,  is  the  Tangent  of 

24 

22  27 

9.9852934 

9.6561749 

From 

180 

O O 

Rem.  half  true  Anom, 

i55 

37  33 

True  Anomaly 

3U 

15  6~io 

11  15  6 

Aphelion  add 

9 

8 11  5 

Earth’s  true  place 

7 

19  26  11 

Add 

6 

2 00 

Sun’s  true  place 

l 

19  26  it 

5.  To  find  the  Elliptic  Equation 

The  Difference  between  the  Mean  Anomaly  and  the  True, 
is  the  Elliptic  Equation,  which  is  to  be  fubtratSed  from  the 
Mean  Longitude  in  the  Six  firft  Signs  of  Mean  Anomaly, 
and  added  in  the  other  Six  ; the  Sum  or  Difference  is  the 
true  Place  of  the  Earth:  So  in  the  preceding. 

S.  0 I !' 

Example,  the  Mean  Anomaly  is  to  9 4 6 50 

The  trne  Anomaly  is  10x115  6 

Elliptic  Equation  add  , 1 28  16 

After  this  manner  is  the  Sun’s  Equation  in  the  Table  of 
my  Complcat  Syftem,  Pages  28,  29,  Calculated. 


Mean 
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O f it 

Mean  Longitude  of  the  Earth  7 17  57  55 

Ecliptic  Equation  add  1 28  x« 

Earth's  true  Place  as  before  7 19  26  11 

6.  Given,  the  Angle  at  the  upper  Focus,  and  the  true 
Anomaly,  to  find  the  Logarithm  of  the  Diftance  of  the  Earth 
from  the  Sun  j fuppofing  the  Logarithm  of  the  mean 
Diftance  to  be  xo.ooooooo.-  — AC  = CP  = © G in  the 
Scheme,  Page  1 5. 

i[u!e  Take  the  Sum  and  Difference  between  the  true  Ano- 
maly and  the  Angle  at  the  upper  Foues,  and  alfothe  half  of 
the  Sum  and  Difference  ; then  to  the  Sine  of  the  Angle  at 
the  upoer  Focus  add  the  Excefs  of  the  Co-Secant  above  the 
Radius  of  the  half  Sum  found  above,  and  the  Secant  above 
the  Radius  of  the  half  Difference  ; the  Sum  of  thefe  three 
will  be  the  Logarithm  of  the  Diftance  of  the  Earth  from  the 
Sun  fou  he 

But  to  have  it  agree  to  the  Mean  Diftance  of  100000,  as 


in  my  Solar  Tables  in 

my  Syjiem,  take  half  of  the  Charada- 

riftick,  and  ’tis  done. 

Let  the  Example  be  as  above. 

S 

V> 

/ H 

True  Anomaly 

10 

IX 

15  6 

Angle  at  upper  Focus  10 

9 

46  3 6 Sine  .9.885650 

Sum 

8 

21 

x 41 

Half 

4 

- 10 

30  50  f Co-Sec.  0.11906'r 

Difference 

I 

28  31 

Half 

O 

44  15  | Sec.  0.000036 

The  Logarithm  Diftance  Sought  =©K  10.004747 

Half  Charad.  is  Logarithm  in  my  Tables  5.004747 

But  when  the  Earth  is  very  near  her  Aphelion,  to  the 
Conftant  Logarhhm  85.  1748215  add  twice  the  Sine  of  half 
the  Angular  Diftance  of  the  Earth  from  her  Aphelion,  and 
you  will  have  the  Logarithm  of  a Number,  which  taken 
from  the  Conftant  Logarithm  10.007289,  gives  the  Lo- 
garithm-Diftance  fought. 


Ex 
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Example.  Jane  18,  173!  at  Noon,  the  Sun’s  Place  is  in  s 

n 1 r\ it  1 1 - k t A ...  . - o-  i •_  d - ~ 


70  48'8"  and  the  M.  Anorri.  Ix®*  29^ 
Earth’s  Diftance  from  rhe  Aphelion 
Half 


36" 

;o  24 

15  12  Sine  7.645423 


Double  Sine 
Conftarit  Logarithm  add 


Subtract 

Conftanc  Logarithm 


10.607289 


t 5. 290846 
85. 174^11 

0.465668 


Dift.  Q a © as  in  my  Tables  5.007186 

2.  And  when  the  Earth  is  very  neat  (or  within  50  6f)  her 
Perihelion,  then  to  the  Conftarit  Logarithm  85.1599m 
add  twice  the  Sine  of  half  the  Angular  Diftance  from  the 
Perihelion,  and  you  will  have  the  Logarithm  of  a Number* 
which  added  to  the  Conftant  Logarithm  9. $92587,  gives  the 
Logarithm-Dift.  fought;. 

Then  take  half  the  Charadtefiftick,  and  it  will  be  the 
Logar.  Dift.  © a © in  my  Solar  Table. 

Example  December  18,  1732,  at  Noon,  the  Earth’s  Place  is 
«S  8' 9'  14"  and  her  mean  Anom.  5S.  29°  51',  26";  what’s 
the  Logarithm  of  her  Diftance  from  the  Sun  ? 

OPERATION. 

So'" 

Mean  Anomaly  5 29  51  2 6 

Diftance  from  the  Perihelion  8 34 

Half  4 17  Sine  7.076577 


Dovtble  Sine 
Conftant  Logarithm 

Arid  the  Numbdr  i 

To  the  Conftarit  Logarithm  9.992587 


14.153154 

85.159911 

31306J 


Dift.  Q from  © 9.992589 

Neareit  half  Charadtariftick  4.992589  in  my  Tables.’ 

7.  Given*  the  Logarithm  Diftance  of  the  Earth  frem  the 
Sun,  to  find  the  apparent  Semidiameter  of  the  Sun  ? 

%pl& j 
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'%/<?.  From  the  Conftant  Logarithm  11.1053672,  take  the 
Logarithm  Diftance  of  the  Earth  from  the  Sun,  and  the  Re- 
ttviind’er  is  the  apparent  Semidiameter  in  Minutes  and  De- 
cimal Parts. 

Example,  Anno  ijl6,  April  29,  at  Noon,  I demand  the 
Sun’s  apparent  Semidiameter  ? 

OPERATION. 

Conftant  Logari'hm  — 11.2063671 

Logarithm  of  Earth  from  Sun  fub.  xo. 0047470 

Sun  s Semidiameter  15 '.91  .1.2016201 

60 

54  60  = 15'  55'* 

Example 2.  Anno  1732,  June  18,  Conft.  Logar.  11.206367 
Logarithm-Diftance  Earth  from  Sun  xo. 004286 

Suns  Appar.  Semidiameter  15/  81  1 .1951081 

60 

15  48  60  = 1 5*  49'' 

Example  3-  Anno  1732,  June  December  18,  Conft;. 
Logarithm  11.206367 

Logar.  Dift.  Earth  from  Sun  fubt*  9991589 

Sun’s  Appar.  Semidiameter  161  3 6 . 1.213778 

60 


21  60  = i6f  22" 

8.  Given,  the  Logarithm-Diftance  of  the  Earth  from  the 
Sun,  to  find  the  Apparent  hourly  Motion  of  the  Sun. 

Ettle,  From  the  Conftant  Logarithm  20.3116407  fubtradfc 
twice  the  Logarithm-Diftance  of  the  Earth  from  the  Sun,  and 
the  Remainder  will  be  the  Logarithm  ef  the  Apparent 
hourly  Motion  of  the  Sun  in  Minutes  and  Decimal  Parts. 

Example-  Anno  June  29,  at  Noons 


jgonftaitf 


Conftant  Logarithm  20.3916407 

Twice  Logar.  Dift.  Earth  from  Sun  Sub;  20.0094940 
Sun's  Appar,  hourly  Motion  2A411  0.3821467 

60 

24.660  = 2 l 25". 

Example  2.  Let  the  Sun’s  true  place, his  hourly  Motion  and 
Apparent  Semidiameter  be  fought  February  14. 1732  at  Noon: 
Becaufe  'tis  Leap  Year,  the  days  from  January  1,  to  Febru- 
ary 15  Inclufive  are  46. 

D.  ht  ' " 1,1  D.  S.  o ' " 

As  365  5 49  215:  360°  : : 46  : 1 15  20  23  Longitude, 
As  365  5 49  2,  15:  63'/ 5:46:  7 Apogeon, 
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Now  fee  the  Work]  and  mark  It  well. 


8i 


Radix 


Years 
Compleat* 


1701 


F eh.  14.  Biflextlle 
Mean  Place  Earth 
Aphelion  fub. 
Mean  Anomaly 


Doubled 
Complement 
Equ  add  to  M,Ano. 
L at  upper  Focus 
Half 

Complement 
Conftant  Logar, 
Tangent  fub# 
From 


Long.  Earth. Aph.  Earth 
S 0 ' " S.  0 ' " 

3 20  43  50 

9 7 44  30 

0 00  09  04 

21  00 

0 00  01  49 

4 12 

11  29  17  00 

3 9 

11  29  31  20 

2 6 

11  29  45  40 

I 3 

ii  29  45  40 

i 3 

1 1 5 20  23 

7 

5 04  34  46 

9 08  17  10 

9 8 17  10 

7 26  17  36 

3 22  35  12 

2,  07  24  48 

Sine  — - — - 
Gonft.Log: 

14 

7 26  17  50 

60 

Conf.  1 1.20  6161 1 
, P-995  9882. 

16.23  1. 210379*1 
60 


13,  80 

©Sem.  1 61  14 V 

ConfAo  3916407 
iub.  19.9919760 
1.5 1 0.3996647 

60 
30.60 

Hor.  Mot.  2 7 3 i!> 

^9.9653426 

39.3909656 

89.3563082 


: 28  8 55  13.6510  Equat.  add, 

1 5 1 5 t.  10.2716119 

9.9851934 

61  2 12  10.2569063 

180  o o 


118  57  48/7S.270  55f36'’  TrueAnom.’ 
30)237  55  36x9  8 17  roApog.  add. 

Elliptic  Equat.  add  10  38I  Q 5 6 n 4^tmepke 

©ii  6 12  4 6$ 

True  Anom  7s.  270  55'  36"  - — » 

. at  up*Focus  7 26  17  50  Sine  9.9100853 

Z 3 24.  13  26  .0758588 

X half  x 27  6 43Co.Sec»  .0000439 

Hilf  x 37  46 

Half  o 48  53  Sec.  4,9959880  Log.  0 a 
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CHAP.  IX. 

Calculate  the  true  Place  of  the  Moon  more  exaff  than 
i was  ever  yet  done. 

i.DY  the  laft  Chapter,  for  by  the  Fourth  Precept  of  my 
Compleat  Sy/lem)  find  the  Sun’s  true  Place  to  the  Equal 
Time  given,  with  the  Logarithm  of  its  JDiftance  from  the 
Earth, 

2.  To  rhe  fame  Time,  colledl  the  middle  Motions  of  the 
Moon’s  Longitude,  Apogeon  and  Node,  from  the  Tables  in 
my  Satellite  Ajlrcnomy,  as  is  ufually  done. 

3.  With  the  Mean  Anomaly  of  the  Sun,  enter  the  Table 
of  the  Annual  Equations  of  the  Moon  ; and  take  out  the  E- 
quations  of  the  Moon’s  Longitude,  Apogeon  and  Node, 
which  apply  to  the  mean  Place  of  the  Moon  above  found,  as 
the  Tables  diredt,  and  you  will  have  the  middle  Places  of 
the  Moon’s  Longitude,  Apogeon  and  Node  clear’d  off  the 
Annual  Equations. 

4.  From  the  Place  of  the  Sun,  fubtratft  the  Place  of  the 
h loon's  Apogeon  fir  ft  Equated,  and  (he  Remainder  is  the 
Annual  Argument  ; with  which  enter  the  Table  of  Equati- 
on the  Second,  and  there  take  out  the  fecond  Equation  of 
the  Moon  ; which  applying  to  her  Place  firft  Equated,  gives 
her  Place  the  fecond  time  Equated. 

>5 . From  the  Place  of  the  Sun,  take  the  Place  of  the 
Moon’s  Not tii  Node  firft  Equated  ; and  this  Remainder  is 
rhe  Annual  Argument  of  the  Node.  With  this  take  out 
the  third  Equation,  and  apply  it  to  the  Moon’s  Place,  the 
fecond  time  Equated,  gives  her  Place  Equated  the  third 
rime. 

6.  From  the  Place  of  the  Sun,  take  the  Place  of  the 
Moon  the  third  time  Equated.  And  from  the  place  Sun's 
Apogeon,  take  the  Place  of  the  Moon’s  Apogeon  the  firft 
time  Equated  ; the  Sum  of  thefe  two  Remainders  call  the 

At- 
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Argument  of  the  fourth  Equation  ; with  this  enter  the  Table 
of  the  Fourth  Equation  ; and  that  anfwering,  apply  to  the 
Moon’s  Place  the  third  time  equated,  gives  her  Place  the  4th 
time  Equated. 

7.  With  the  annual  Argument  (as  found  in  the  Fourth 
hereof)  enter  the  Table,  entituled  A Table  of  the  Second  E- 
quatton  of  the  Moon's  Apogeon , and  Logarithm  of  the  Eccentrici- 
ty of  her  Orb , and  there  take  ont  the  Second  Equation, 
which  apply  to  the  Atogeon  firft  Equated,  gives  its  Place  E« 
quated  the  Second  time,  which  is  its  true  Piace. 

Alfo  out  of  the  fame  Table  take  the  Logarithm  of  the  Ec- 
centricity, and  referve  it  till  anon. 

8.  From  the  fourth  Equated  Place  of  the  Moon,  fubrradt 
the  true  Place  of  the  Apogeon,  and  the  Remainder  is  the 
Moon’s  Mean  Anoitialy  ac  that  time. 

9.  To  find  the  Angle  at  the  upper  Focus  of  the  Ellipfis. 

1.  To  the  Conftant  Logarithm  71,933541,  add  twice  the 
Logarithm  of  the  Eccentricity,  and  the  .Sine  of  twice  the 
Mean  Anomaly,  and  you  will  have  the  Logarithm  of  iome 
Minutes,  which  fhall 

■ C added  to  ?the  Mean  Anomaly,  when  its 

2.  fubtradted  from  3 Double 


1.  To  the  Conftant  Logarithm  43. 359S70  add  thrice  the 
Logarithm  of  the  Eccentricity,  and  rhrice  the  Sine  of  the 
mean  Anomaly,  and  you  will  have  the  Logarithm  of  fome 
Minutes  to  be  added  to  the  mean  Anomaly,  if  lefs  than  6 
Signs;  but  to  be  fubtradted,  if  more  ; the  Sum  or  Differ- 
ence is  the  Angle  at  the  upper  Focus  of  the  Eilipfis,  which 
the  Moon's  Orb  forms  at  that  time. 

Note,  In  the  firft  of  thefe,  the  Charadleriftick  will  gene- 
rally be  more  than  100,  which  always  rejedt,  and  enter  the 
Table  of  Logarithms  with  o for  the  Charadteriftick,  and 
then  the  Minutes  will  be  under  10  : But  in  the  lecond  Part 
it  is  the  Logarithm  of  the  Decimal  of  ^ Minute.  See  thefe 


two  Examples : 
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Work. 

Lcgar. 

i 

1 5 0 7— 0.1781 14 

2.6-1 3 

,006 — 97. 801979 

.007  +96, 

Min. 

1.531  + 

'2.607  -f 

6 0 

X 66 

Second, 

30.360 

"56.420 

10.  Seek  the  Logarithm  of  the 

Eccentricity  i 

Logar. 


of  Artificial 

from  45°,  and  to  the  Tangent  of  the  Remainder  add  the 
Tangent  of  half  the  Angle  at  the  tipper  Focus,  and  you  will 
have  the  Tangent  of  half  the  true  Anomaly. 

Note,  When  the  half  of  the  Angle  of  the  upper  Focus  is 
more  than  a Quadrant,  then  take  the  fourth  proportional 
Tangent  from  1S00,  and  the  double  of  the  Remainder  is  the 
true  Anomaly.  The  Focus  of  the  Eiliplis  of  the  Moon  is 
lliewn  in  the  Scheme,  Page  15. 

1 1.  To  the  true  Anomaly  add  the  true  Place  of  the  Apo- 
<?con,  and  that  gives  the  Place  of  the  Moon  the  fifth  time  E- 
<]uated.  Or,  take  the  Difference  between  the  mean  Ano- 
malv  and  the  true,  and  you  have  the  Elliptic  Equation; 
which  apply  to  the  fourth  Equated  Place  of  the  Moon,  gives 
her  Place  Equated  the  fifth  time,  as  before. 

12.  The  Variation  is  beft  found,  as  fliewn  in  Page  18.  of 
my  Satellite  Agronomy. 

Bur,  however,  you  may  doit  thus  : Subtract  the  Sun’s 
Place  from  the  fifth  Equated  Place  of  the  Moon,  and  with 
the  Diftance  enter  the  Table  of  Variation,  and  apply  it  to 
the  5th  Equated  Place  of  the  Moon,  gives  the  Place  the  6th 
ti.ne  Equated. 

ra-  Laftly,  Subtract  the  Sun’s  true  place  from  the  6th 
Equated  place  of  the  Moon,  and  with  that  Remainder  entet 
the  Table  of  the  feventh  Equation,  and  take  i $ out  anlwer- 
ing.  Apply  this  Equation  as  the  Table  direiffs,  to  the  Moon'i 
Sixth  Equated  pi  sice,  and  you  have  her  true  place  in  her  Orbit. 

J4'( 
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?4-  To  find  the  Moon’s  Latitude  and  Ecliptic  placed 

With  the  Annual  Argument  of  the  Node  (as  found  by 
the  fifth  Article  hereof.  ) Enter  the  Table  for  computing  the 
Moon’s  Latitude,  and  take  out  the  Equation  of  the  Node; 
which  apply  ( according  to  its  Title)  to  the  firft  Equated 
place  of  the  Node,  gives  its  true  place. 

Alfo  out  of  the  fame  Tabic  take  the  Logarithm-Sine  of 
the  Inclination  of  the  Moon’s  Orb  to  the  Ecliptic  : For  that 
is  accommodated  to  the  Created  50  17'  20"  Sine  8.96462; $ 
in  the  Conjunction  and  Oppofitio.n  ; and  alfo  to  the  Leaft 
40.59'  35''  Sine  8.939693  5 Inclination  in  the  Quadratures 
of  the  Nodes  from  the  Sun  ; and  then  fay, 

As  Radius 

To  the  Sine  of  the  Inclination, 

So  is  the  Sine  of  the  Diftance  of  the  Moon  from  the  neaLv 
eft  Node, 

To  the  Sine  of  her  prefent  Latitude,  which 


X North  A fc ending  7 if  Arg.  1 2 c c; 
l North  Defcending  5 Lat,  be  £ 3 4 


The  Work  for  the  firft  Example  (lands  thus  : 


As  Radius 


90  ••  0 ••  10.000000 


To  the  Sine  of  the  Inclination  ; 

So  is  the  Sine  > from  nearefi  Node, 

To  Sine  Latitude. 

14.  The  Table  of  Reduction  is  accommodated  to  the 
Mean  Inclination  of  the  Lunar  Orbit  ; that  is,  when  the 
Sun  is  in  the  Odfants,  or  450  Diftant  from  the  Moon  "5 
Nodes  ; fo  that  entring  with  the  Argument  of  Latirude. 
you  may  take  out  the  Reduction  anfwering.  and  apply  it  to 
the  Orbit  Place  of  the  Moon,  gives  her  Place  reduced  to  the 
Ecliptic  : But  to  have  the  Reduction  perfectly  true,  it  will 
be  beft  to,,  fay, 

As  Radius, 

To  CS  of  the  Inclination  of  the  Lunar  Orbit ; 

So  Tangent  of  the  Argument  of  Latitude, 

To  the  Tangent  of  an  Arch,  which  fubtra&ed  from  the  Arg, 
of  Lat.  leaves  the  Reduction,  which  apply  to  the  mean  Orbit 
Piaee,  as  above,  gives  her  Ecliptic  Place. 


G 2 
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Firfi  Example  of  the  S U N\s  Place. 


Equal  time 

\ 

Long.  © 

s.  ° ■ * 

Anom.  © 

5;  “ ' " 

An.Argum. 
S.  0 ' " 

This  belongs 
to  the  Moon. 

Anno  1731 
May  7 

Hours  to 
Mean  Mor. 
Equat.  add 

®’s  tr. Place 

9 20  27  52 
4 5 37 

24  38 

5 12  11  51 

4 5 xo  6 

24  38 

1 27  20  5 

4 13  26  58 
9 13  5?  7 

1 ©27  20  5 
d> 27  54  4 
6 29  2d  3 

10  24  49  34 
5 45  15  2.7 
Arg-4.Equat 

I 2d  3 7 

I 1 6 58 

10  17  46  35 

Log.  5.005462 

I 27  20  5 

Second  Exarr 

Equal  time  [Long.  © 

|S.  0 ' " 

iple  of  the 

Anom.  © 

S.  8 ' " 

SUNW 

An.Argum 
S.  0 ' " 

lace. 

This  belongs 
to  the  Moon. 

Anno  17349  20  44  x 
Septemb.  16,8  15  16  57 

9 12  24  50 

8 15  1 6 13 

64451 

8 29  39  52 

9 4 *5  19 

6 © 4 4 5i 
d^  3 19  46 
0 0 45  5 

6 8 40  23 

6 9 25  28 

Mean  Mot. 
Fquar.  fub. 
©’s  tr.Place 

5 6 0 38 

I Sd  7 

6 4 4 51 

2 27  41  3 

Log.  5.000420 

Arg-4-E  qu 
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Tirft  Example  of  the  Moon’*  Place. 
Eqdal  time. 


Long.  >. 
S.  0 l 


1731 

IO 

29 

5 

46 

May  7 

7 

23 

*4 

5 

Hours  10 

5 

29 

2 5 

Mean  Motion 

6 

27 

59 

x8 

is  Equation  fub* 

7 

48 

U Equated 

6 

27 

5i 

3° 

a Equation  add 

r 

45 

Moon  Equated 

6 

*7 

53 

*5 

3 Equation  add 

47 

Moon  Equated 

6 

27 

54 

1 

4 Equation  add 

15 

Moon  Equated 

6 

2.7 

54 

17 

'Apogeon  fub. 

4 

6 

28 

36 

Mean  Anom. 

2 

21 

*5 

4i 

Double 

5 

12 

5i 

22 

Complement 

O 

17 

8 

38 

Equat.-}-  to  M.  An. 

3° 

Angle  upper  Focus 

2 

21 

z6 

XX 

Half 

I 

IO 

43 

5 1 

;True  Anomaty 

z 

16 

22 

38 

Apogeon  add 

2 

TO 

28 

36  j 

Moon  Equated 

T~ 

22 

51 

14  \ 

[V  ariation  lub. 

32 

49 

Moon  Equared 

6 

21 

18 

25 

^Equation  fub. 

1 

20 

Moon  in  her  Orb 

6 

22 

X7 

5 

Node  fub. 

9 

8 

48 

46 

Arg.  Latit. 

9 

13 

28 

19 

[True  Lat.  S.D. 

5 

O 

33 

Redu&ion  add 

3 

IO 

Rpliptie  Place 

6 

22 

20 

*5 

Apog.  >.' 
o / ' 


29 

H 


2 i 
8 5 6 
z 47 


s I i3  44 
-{-  13  14 

13  z6  58 
6 58 


6 28  36 


L.Ec.8. 653279 
Db.17. 306558 
Tr.15.9598;  7 


2 34  37  8.655279 

45  o o 

42  25  23:9.960882 
4 °43  05:9.934873 


76  22  38  Anom. 


■Lt.SD  5 033  8.94109 
For  the  Reduction. 

sRadm  90  0 o lomooboo 
oC.SInc-s  9 4 9.998242 

3 t.A.Lat.'jG  31  41  10.620584 
Tof.  — of  76  28  31  10.618826 

Reduftion  o 3 xo  add 


Etlift.  Equal- 


50  3'  3"  fub: 


• * - •'  , 

O R A N O S C O PI  A’.  $9 

...  ' 

Fir/i  Example  of  the  Moon’x  Place-. 


Node  J). 

S.  0 ' " 

r '7  9 33 
6 43  31 

1 19 

Conft.Log.  72.933542 
% 1 ~ 17-3065  58 

17  8 38  9.469487 

6 44  50 

9 to  24  43 
— 6 17 

'.5124+  99-709587' 

43.3  59870. 
0 ' " 2-5.959837 

9Qio  18  z6 
1027  20  5 

812541  ^9.985363 

.002019  99.305070 

4 17  1 39 

•5*43 19 

X60 

-1  .1  29  40 

9 8 48  46 

30.8651404-" 

6 > 22  51  14 

1 © 27  20  5 

4 15  3i  9 

Arg.  6 Equat. 

6 i 22  18  25 

t © 27  20  5 , 

4 24  58  20 

Arg*  7 Equac. 
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Second  Example  of  the  Moon V Place. 


Equal  time. 

Long-  > 

S.  0 / " 

Anno  1714 

0 10  25  33 

September  1 6 

5 22  41  10 

Mean  Motion 

6 3 6 43 

1 Equation 

fub.  11  48 

3 equated 

6 3 18  31 

2 Equation 

fob.  34 

Moon  equated 

6 3 19  5 

3 Equation 

fub.  41 

Moon  equated 

6 3 19  46 

4 Equation 

— 23 

Moon  equated 

6 3 19  23 

Apog.  fub. 

8 27  17  19 

Mean  Anom. 

9 624 

Double 

6 12  4 8 

Equ.fub.  a 1A.  A • 

20 

L.  upper  Focus 

9 6 1 44 

Half  — 

4 18  0 51 

Complement 

1 11  59  8 

,True  Anomaly 

9 10  57  42 

Apogeon  add 

8 27  17  19 

Moon  equated 

6 8151 

Variation 

fub.  5 6 

Moon  equated 

6 8 20  7 

7 Equation 

add  1 0 

X in  her  Orb 

6 8 19  57 

Node  fub. 

7 4 11  54 

Arg.  Lat. 

U 4 7 3 

TrueLat.  S.  D. 

2 16  16 

Reduction  add 

0 5 35 

Ecliptic  Place 

6 8 25  32 

S. 

O 

/ 

// 

3 

I 

8 

13 

0 

28 

51 

17 

3 

39 

59^30 

add 

19 

58 

8 

29 

39 

3i 

add  2 

22 

13 

8 

17 

17 

19 

L. Ecc.  8.638505 
Doub.i  7.1770 10 
Trip.  25.915515 


t.  42  30  32 
t,  41  59  8 

t-  39  3i  9 
180  o o 

140  28  51 
280  57  42 


9.962x87 

9 954117 
9.916404 


True  Anom 


S.Incl.'  50  11' 29' 8.95797 

S.)kjj  25  52  57  9.640011 
S.Lr.  S.D.i  1 6 16  8.597981 

As  Rad.  90  00  o— xoioooooo 
PoC.S.lnc.'j  12  29  9.998203 
So  52  57  9.685918 

To#,  of  25  52  J7  9.684121 

Reduction  o 535 

Ellip.Eq.  4 55  38  add 
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Second  Example  of  the  Moon’*  Place. 


Node  3 


s.  0 

1 

U 

7 *9 

7 

i3 

13 

4* 

55 

7 5 

24 

17 

add  9 

29 

7&  5 

33 

45 

5®  4 

4 

5 1 

10  i8 

3^ 

5 

1 2 

29 

28 

45 

00 

00 

,42 

30 

?2 

Equ.— a 20  52 

7 £2 

4 12  54 

Con  It.  Log 

72-933542- 

17  277010 

11°  4*  8 ^ 

9.320328 

3395  — 

99.530880 

43.359870 

2-5-9* 5 5*  5 

vb 

P' 

O 

m 

00 

29.993750 

.001859  — 

99.269145 

.341359  Z- 
5o 


'20.481540  ■ — 


6 J 8 15  1 

5©  4 4 51 

O 4 TO  10 


5 ) 8 20  7 

6 © 8 451 

o 4 15  16 


1 • i 
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A Table  of  the  fir  ft,  or  Annual  Equation  of  the  Moon; 


Mean  Anomaly  of  the  Sun. 


> 

Sign 

0 

Sign  1 

> 

5 

Long. 

Apog. 

Nod. 

Long. 

Apog. 

Node 

3 

O 

3 

Dadd 

fub. 

add 

add 

fub. 

add 

3 

© 

/ 

n 

/ 

// 

/ 

// 

1 

II 

r 

rt 

© 

0 

0 

1 

0 

0 

0 

0 

5 

"47 

9 

49 

4 

40 

30 

I 

0 

12 

0 

20 

0 

9 

S 

58 

10 

7. 

4 

48 

29 

2 

0 

24 

0 

41 

0 

*9 

6 

9 

10 

24 

4 

57 

28 

3 

0 

36 

I 

I 

0 

29 

6 

19 

10 

42- 

5 

5 

27- 

4 

0 

4« 

I 

22 

0 

39 

6 

29 

10 

59 

5 

13 

2 6 

5 

I 

00 

I 

42 

0 

4* 

6 

39 

1 1 

l6 

5 

2 1 

25 

6 

I 

12 

2 

3 

0 

58 

6 

49 

1 1 

33 

5 

29 

24 

7 

I 

24 

2 

13 

I 

8! 

6 

59 

II 

49 

5 

3 7 

*3 

8 

I 

36 

2 

43 

I 

1 H j 

7 

9 

12 

6 

5 

45 

9 

r 

48 

4 

i 

17; 

7 

19 

12 

22 

5 

53 

z r 

10 

1 

59 

3 

24 

I 

37 

7 

'28 

1 Z 

39 

6 

O 

20 

1 1 

2 

1 1 

3 

44 

I 

46 

7 

37 

12 

55 

5 

8 

19 

12 

2 

23 

4 

4 

( 

5 d 

7 

4d 

13 

10 

6 

15 

18 

i3 

2 

35 

4 

24 

2 

5 

7 

55 

13 

2 <5 

5 

22 

£7 

i4 

2 

4(7 

4 

44 

2 

15 

8 

4 

13 

4i 

6 

30 

1 6 

IS 

2 

51 

5 

4 

2 

24 

8 

13 

13 

56 

6 

37 

15 

i 6 

3 

10 

5 

24 

2, 

34 

8 

22 

h 

10 

6 

44 

14 

17 

•> 

D 

22 

5 

44 

2 

43 

8 

3i 

14 

a5 

6 

5° 

13 

18 

3 

34 

6 

3 

2, 

53 

8 

39 

!4 

39 

6 

57 

12 

19 

3 

4d 

6 

23 

3 

2 

8 

47 

14 

.5  3 

7 

4 

11 

20 

3 

57 

6 

43 

3 

II 

8 

55 

15 

7 

> 

I i 

10 

21 

4 

2 

7 

2 

3 

20 

9 

3 

15 

21 

7 

17 

9 

22 

4 

20 

7 

2l 

3 

29 

9 

I I 

15 

3 3 

7 

23 

8 

23 

4 

3‘ 

7 

40 

3 

38 

9 

19 

I 5 

46 

7 

29 

7 

24 

4 

42 

7 

59 

3 

47 

9 

77 

1 5 

58 

7 

35 

6 

2-5 

4 

53 

8 

18 

3 

56 

9 

34 

l6 

11 

7 

4i 

5 

2 6 

5 

4 

8 

3d 

4 

5 

9 

41 
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^ Table  of  the.  "Moon's  Elliptic  Equation  and  Logarithm  of  her 
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The  Table  of  the  Moon  t Elliptic  Equation,  with  the  Logarithm 
of  her  Dijlance  from  the  Earth,  continued • 
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558 

780 

i 

30 

190 

510 

760 

0 

Signs 

10 

9 

11  5 

4 

3 

. •••;  ^ '•  Tbf 


riS  U r a Ko  s c o pi  A, 

The  Table  of  tho  Curtntion  of  , d,V,  tind  7j,  to  be  ufed 
with  my  Syftem. 


> 

Cnrration  of  Mars. 

> 

Signs 

Signs 

Signs 

7Q 

0 

I 

0 

r 

r~l 

6 ' - 

7 

8 

P 

O 

0 

56 

170 

'3° 

I 

0 

60 

173 

2 9 

2 

0 

64 

176 

18 

D 

1 

61 

180 

17  . 

4- 

1 

' 71 

185 

l6 

5 

2 

74 

•186 

25 

6 

2 

7S 

189 

24 

i 

3 

82 

192 

"D 

0 

4 

-8tf 

*95 

22 

_9 

5 

90'  - 

197 

21 

10 

7 

93 

200 

20  1 

1 l 

8 

97 

202 

19 

I 2 

IO 

IOt 

105 

18 

i3 

1 I 

105 

207 

17 

ii 

13 

lO^ 

209 

1 6 

i) 

1 5 

113 

2 I I 

15 

16 

17 

ll7  f 

213 

14 

>7 

19 

121 

115 

13 

22 

125 

2J7 

12 

12 

2-4. 

129 

218 

1 1 

iO 

27 

133 

220 

10 

2 I 

29 

137 

2 2 1 

9 

22 

32. 

141 

2 22 

8 

23 

34 

144 

223 

. 7 

37 

1 48 

224 

76 

-5 

40 

152 

2.25 

5 

Z6 

43  ■ 

M5  ■ 

1 2 5 

4 

■ 17 

47 

159 

225 

3 

S-8 

50. 

163 

226 

. 2 

29 

53 

166 

2l6 

I 

3'p 

58 

170-  - 

225 

0 

.■>  1 • 

Signs 

10  1 

T j • <1 

9 

l 

) 

- 44 

3 

.... 
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jhe  Table  of  the  Curtation  of  9 , c? , <tnd  Tj , continued. 


> 

Curtation  of  Jupiter. 

2T  - 

rrq 

bigns 

8igns 

Signs 

CJ3 

r 

0 

1 

2 

Ui 

W 

p-i 

<5 

7 

8 

r* 

0 

0 

29 

8(5 

30 

I 

0 

3° 

88 

19 

2 

0 

34 

90 

18 

3 

0 

34 

91 

27 

4 

0 

93 

10 

5 

1 

38  ' 

94 

25 

6 

I 

40 

96 

24 

7 

1 

42 

97 

23 

8 

2 

44 

99 

22 

9 

3 

48 

160 

ll 

10 

3 

48 

XOi 

2Q 

1 1 

X 

50 

103 

r9 
, 0 

12 

5 

5*  . 

104 

1 0 

13 

6 

53 

10? 

17 

14 

7 

<!5 

106 

16 

l 

15 

8 

57 

107 

15 

16 

9 

59 

108 

44 

17 

10 

6l 

109 

i3 

18 

it 

64 

110 

12 

19 

11 

66' 

in  ; 

_ . — 

IX 

20 

!3 

(58 

I 12 

10 

ii 

15 

69 

113 

9 

ii 

1 6 

71 

113 

O 

43 

18  . 

73 

114 

7 

14 

19 

75 

1 14 

6 

2 5 

20  ■ 

7 77 

XI4 

5 

2(5 

11 

79 

114 

4 

■>7 

•24 

81 

115 

3 

18 

25 

83 

1 1 5 

2 

*9 

27 

85 

. ii5 

r 

3° 

: 29 

xi  5 

0 

•;  ' 

■ ii 

10 

9 - 

i 

: ,5 

4 ■■ " 

3 - 



I 4 P>* 


The  Table  of  the  Curt  at  ton  of  $ , c?,  If /arid  T>‘,  coritinuid 


Gurrarion  of  Satttr-n. 

>1 

i 

cp 

Tigris 

Signs 

Signs 

Cp  j 

rv 

0 

1 

2 

F“*  J 

^ i 

6 

7__ 

.8  ' 

o 

0 

xoj 

I°7 

30! 

l 

,0 

no 

3 V* 

29 

? 

I 

1 16 

a -u 

r8 

3 

,1  i 

1 23  ■ 

328 

2.7 

1 4 

-•  ■ 

1-2-9 

334—  - 

_26 

! 5 

^5- 

138 

340 

15 

i 6 

5 

145 

345 

14 

.7 

6 

150 

35° 

13 

.8 

8 

157 

5?5 

22 

_9 

TO 

.1-64 

36a~ 

21 

lo 

12 

171 

3^5 

20 

1 1 

15 

178 

370 

19 

1 2 

18 

185 

374 

18 

13 

ll 

191 

378 

17 

! ’4 

2-4 . 

2-0  0 - 

382 

18 

1 1% 

28 

207 

386 

15 

I 

32- 

2 H 

3,89 

!4 

17 

56 

221 

593 

13 

iS 

40 

228 

396 

12 

19 

44  . 

-2-46 

39-9  : 

1 1 

‘20 

48 

2-43 

401  1 

10 

2 1 

53 

150 

403  , 

9 

22 

58 

257 

405 

8 

23 

.43 

264 

. ' 408  1 

7 

14 

48 

271  . 

41a  I 

6 

25 

.74 

2P 

f1  ; 

5 

2.6 

,79 

284 

4.12. 

4 

■17' 

1 8 5 

291 

413  ; 

3 

-a  8 

91 

297 

414  : 

2 

2-9 

,■97 

3°3 

414  ; 

1 

30 

1 03 

-407 

41-4  ~ 

O 

Signs  1 1 

5';V.  1 0 

O 

Signs  j 

fl 

'Tm 
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A Table  of '-(he  Inclination , RgdttElion  and  Cur  tat  ion  of  & . 


Arg.  Lat . 

-Sign  0 N.  A* 
Sign  4 S.  A- 
Ineliriadon. 

0 1 u 

IU- 

Cun 

fub. 

Arg.  Lat.  ] 

O 

0 

00 

OO 

c 

00 

0 

30 

i 

0 

o'7 

l8 

■c 

27 

1 

29 

% 

0 

1I4 

3-J 

0 

53 

4 

28 

3 

0 

2*1 

54 

1 

20 

9 

i7 

4 

0 

29 

1 1 

r 

47 

2 '6 

5 

0 

3* 

37 

'2 

13. 

24 

*5 

6 

0 

J43 

4? 

2 

39 

3 5 

24 

7 

0 

5° 

59 

3 

05 

48 

*3 

8 

0 

5'8 

13 

3 

3i 

4 1 

22 

9 

1 

■05 

24 

3 

57 

79 

21 

lO 

I 

12 

38 

4 

41. 

■97 

20 

1 1 

1 

19 

49 

L 

47 

117 

*9 

12 

1 

2 6 

58 

12 

139 

18 

13 

1 

34 

04 

5 

34 

243 

17 

14 

1 

4i 

12 

$ 

00 

188 

1 4 

» 5 

1 

48 

J7 

j 

23 

215 

15 

l6 

1 

55 

19 

5 

46 

244 

*4 

*7 

2 

02 

19 

7 

09 

27J 

13 

x8 

z 

09 

»7 

7 

3i 

3°7 

12 

19 

z 

16 

13 

7 

51 

34r 

II 

20 

2 

2-3 

06 

3 

13 

376 

10 

21 

2 

• 2-9 

57 

8 

33 

4i3 

9 

22 

2 

3<» 

45 

8 

53 

452 

8 

23 

2 

43 

30 

? 

12' 

491 

-7 

24 

2 

50 

I 2 

? 

30 

53^ 

6 

^5 

2 

5<5 

51 

9 

48 

57  5 

5 

26 

n 

0 

63 

2 7- 

to 

05 

61 9 

4 

27 

3 

10 

00 

co 

21 

664 

3 

28 

3 

14 

29 

[0 

34 

710 

2 

29 

3 

22 

55 

10 

51 

757 

1 

30 

0 

3 

29 

17 

Cl 

05 

803 

0 

Sigu  11  S.  D. 

5 N.D. 

* 

4dd. 

Tub. 

U R A N O S C O P I A." 


122 

The-  Table  of  the  Inclination,  Reduction  and  Curtation  of 
continued. 


>■ 

Sign 

1 N.  A 

lie  due. 

> 

erg 

Sign  7 S.  A. 

Sub. 

Cure 

CK} 

r* 

Inclination. 

Sub. 

r* 

P 

r-T 

0 

11 

// 

r-> 

O 

s 

29 

17 

l l 

°5 

805 

30 

1 

3 

3 5 

35 

1 £ 

1 8 

8)5 

2.9 

2 

3 

41 

49 

1 l 

30 

9°S 

28 

3 

3 

47 

59 

1 £ 

42 

95<5 

27 

4 

54 

os 

I L 

52 

1 0O0 

2'f) 

5 

4 

00 

07 

12 

02 

1060 

4 5 

6 

4 

0(5 

04 

12 

1 1 

1 1 14 

24 

7 

4 

1 1 

58 

1 2 

19 

£1(58 

23 

8 

4 

17 

4<J 

12 

2(5 

.1222 

22 

9 

, 4 

23 

30- 

12 

32 

1277 

21 

IO 

4 

29  - 

09 

12 

37 

1333 

20 

1 1 

4 

34 

43 

1 2 

41 

1388 

19 

r.z 

4 

40 

11 

1 2 

45 

J444 

18 

13 

4 

45 

3 6 

I 2 

47 

1 501 

17 

I 14 

. 4 

50 

55 

l 2 

48 

1 557 

[ 15 

4 

5 ^ 

09 

I 2 

49 

x (5 14 

15 

I <5 

5 

01 

17 

12 

48 

1570 

14 

1 17 

5 

06 

19 

12 

47 

17  25 

13 

iS 

5 

1 1 

1 6 

l 2 

45 

1783 

12 

19 

1 

i 6 

08 

12 

4- 

1839 

1 1 

20 

5 

20 

54 

1 2 

58 

1895 

10 

2 I 

5 

25 

34 

12 

33 

1951 

9 

2 2 

5 

3° 

07 

I 2 

17 

200(5 

8 

2-3 

5 

34 

35 

12 

20 

2060 

7 

24 

5 

38 

57 

12 

I 2 

2114 

6 

15 

5 

'43 

13 

12 

03 

2187 

5 

26 

5 

47 

22 

1 I 

54 

2220 

4 

17 

5 

51 

15 

I I 

44 

2272 

o 

1.3 

5 

55 

22 

11 

33 

2325 

2 

19 

■5 

59 

12 

[ 1 

2° 

2-3  7 5 

1 

30 

6 

02 

5 <? 

i r 

07 

2475 

0 

Sign 

10  S.  D 

4N.  D. 

Add. 

Sub. 

T be 


12? 


U R A K O S C O P I A. 

'The  Table  of  the  Inclination,  feduElion  and  Curtation  of  £ 
continued. 


r 

« 

n 

0 

1 

2 

3 

_4 

5 

tf 

7 

8 

9 

Sign  2 N.  A. 
Sign  8 S.  A.  : 
Inclination. 

0 / // 

Keduc. 

Sub. 

;t  n 

Curt 

Sub. 

> 

CTQ 

S* 

J-t 

50 

19 

28 

2.7 

26 

25 

24 

23 

22 

21 

6 02 

(5  05-32 

<5  10  02 

6 13  26 

tf  16  42 

II  07 

10  54 

10  39 

10  24 

10  07 

2425 

2473 

2521 

2567 

2813 

<5  19  52 

5 22  55 

6 25  51 

tf  28  40 

tf  51  21 

9 51 

9 33 

9 15 

8 56 

8 36 

2657 

2700 

2-741 

2781 

2820 

io 

6 33  56 

8 16 

2858 

20 

II 

6 3 5 23 

7 55 

2894 

19 

12 

6 38  43 

7 33 

2928 

18 

Ii 

5 40  55 

7 11 

2960 

17 

U 

tf  43  01 

tf  49 

2991 

itf 

1 5 

tf  44  58 

tf  2tf 

3021 

15 

16 

tf  46  49 

tf  02 

3048 

14 

17 

tf  48  32 

5 38 

5074 

13 

10 

tf  50  07 

5 . ’ 14 

3098 

12 

19 

tf  5x  ‘ 3 s 

4 49 

3120 

I 1 

ao 

tf  52  56 

4 24 

3141 

10 

21 

tf  54  09 

3 58 

3159 

, 9 

22 

6 5 5 14 

3 33 

317  6 

8 

23 

6 5tf  11 

3 07 

3191 

7 

24 

tf  57  ni 

.2  40 

32.03 

tf 

25 

6 57  .44 

2 14 

3214 

5 

2(5 

tf  58  18 

1 47 

322.3 

4 

27 

tf  58  45 

X 2 I 

32.30 

3 

20 

6 59  . . 04 

0 54 

3235 

2 

29 

6 59  16 

0 27 

3238 

1 

30 

tf  59  20 

0 00 

3239 

0 

Sign  9 S.  D. 

— 

— 

5 N.  D. 

Add. 

Sub. 

CHAp. 
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G H A P.  X. 

fo  find  the  -i  we  Mow  of  tfie  Night  by  the  Fixed  Stars. 

FOR  this  tipurpsfe  -.ygji  .muft  be  provided  with  x good 
Quadrant  chat  will  take  the  Stars  Altitudes  to  Minutes 
(or,  if  poifitjLe, jto  -ly"  ;)  *nd  sbejsaufe  the  Latitude  of  the 
Place  of  Obfervation  mult  always  be  known,  before  you 
can  find  the  Hour  of  the  -Night  ; -it  may  be  done  by  $et&.  If. 
of  my  Sateditc-Aftronomy  ; which  Figured  (hall  here  make 
ufe  of,  in  an  Example  of  the  Latitude  taken  by  the  Altitude 
of  two  kpayvn  Stats,  in  order  to  find  alfo  the  true  Hour  of 
the  Night. 

Example.  tAdmir,  Jan-  2,  1734,  being  in  a certain  Place, 
I obferve  the, Altitude  of  to-be  7 1°  30'  fliort  of  the 

Meridian,  and  of  the  Head  of  Andromeda  46°.  I demand 
the  Latitude  of  the  Place,  and  true  Hour  of  the.  Night  ? 

In  m \ Syflem,  Page  228,  I find  ( the  Longitude  pf  Capelta 
to  be  II- 1-'8°  8;,  Latitude  220  ji'-Morth.  -From  whende  its 
Declination  is  47°  42'  North,  and  its  Right  Afcenlion  74° 
15';  The  Longitude  of  Andromeda's  Head,  Y xo°  36',  and 
Latitude  250  41'  North, ^tnd  confequcntly  its  Declination 
270  37'  North,  and  Rig hf  Afcenlion  358°  40'. 

Now,  for.  the  Latitude  of  the  Place  of  Obfervation. 

OPjE  RATION. 


From  R A of  -Capella  74  15-}“  3^ o° 

Sub.  R A of  Andromeda  358  40 


Firft, 


Rem.  ZjAPB 


15  35 


UrtAtfOfco-p-i  A. 
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fir  (l,  In  the  Triangle  AP  B,  for'  the*  Side  A B. 

Q !'  JP 

Asc.t.BB  6z  13  6.718633 
To  Radius'  90  00  10.000000 
SoSC.LAPB  75  35  9.396150 
To  t.  DP  252,7  9.67751! 

Froth  *4P  44. 1 8 

Reft  . At)  18  51 


As  C.S.  DP  2 5 if  Co.  Ar. 
To  C.S.  t8  5! 

So  C.S.  BP  6i  23 
To  C»S.  /fB  <jo  5? 


6.044331 
9.976066 
9. 6 6 6 rod 
9.686491 


Secondly,  For 

the  Angle 

O 

A B P. 

t 

As  S.  ,4B 

60 

5<> 

Co.  Ar.  0058461 

ToS.  L APB 

75 

35 

9.986124 

So  S.  AP 

44 

18 

9-844114 

ToS.  LAB? 

5° 

4* 

9.888699 

Thirdly,  For  the  Angle 

O 

BAP. 

/ 

As  S.  AB 

60 

5<> 

Co.  Ar*  b.058461 

To  S.  L APB 

75 

35 

9.986124 

So  S.  PB 

62 

23 

9-9474^5 

To  S.  L BAP 

79 

4 

9.992050 

Fourthly, 
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U R 

ANOSCOPIA. 

Fourthly,  For  the  Angte  Z A B. 

(■AB 

60 

5<* 

Sides-s  AZ 

18 

30 

tZB 

44 

00 

Z => 

123 

• 26 

« 

Half 

6t 

43  — — 

6l 

43 

AB  — 

6 0 

56 

AZ  — 18 

3° 

X = 

0 

47 

X=43 

13 

S,  A B. 
S.  A Z. 
S.X. 
S.X. 


60  56  Co.  Ar. 
18  30  Co.  Ar. 
43  13 
go  47 


0.058461 

0.498524 

9.835538 

8.135810 


Sum  Logarithms  18.528333 

Half  is  the  Sine  ro°35'  9.264166 

Double  fub.  21  10  =s  L Z A B. 

o ' 

From  the  l_  BAP  79  4 

Rem.  the  L ZAP  57  54 


Fifthly,  For  the  Angle  ZB  A. 

O / 


AB 

60  56 

ZB 

44  00 

AZ 

18  30 

Z =s 

123  a6 

0 ) 

Half 

61  43 

— 

61  43 

AB 

60  56 

Z B 

44  00 

x = 

00  47 

X 

17  43 

S.  AB 


U R N A 'os 

co  v 1 a; 

S.  AB 

0 

60 

5 6 Co.  Ar. 

0,058461 

S.  ZB 

44 

00  Co.  Ar. 

0.158229 

S.  X 

17 

43  ‘ 

9-4855I  <5 

S.  X 

0 

47 

8.135810 

Sum  Logarithms 

17.835816 

iSine  is 

4 

45 

8.9 17908 

Double  is 

9 

30  - L ZBA, 

FromABP  50 

41 

Rem. 

12  = L.  PBZ. 

-X27 


6.  For  the  Side  ZP,  the  Complement  of  the  Latitude, 

In  the  Oblique-angled  Spheric  Triangle  PZB,  there  are 
known  ZB,  the  Complement  of  the  Altitude  of  the  Head 
of  Andromeda  44°,  PB  the  Complement  of  the  fame  Star’s 
Declination  6j.°  7.3',  and  the  Angle  ZPB  410  12'  (found  in 
the  laft  Operation)  to  find  the  Side  ZP,  the  Complement  of 
the  Latitude  of  the  Place. 


See  the  Work. 

As  C.t.  ZB  — 

O ' 

. 44  00 

10.015  162 

J o Radius 

90  00 

10.000000 

So  S.C.  L ZBP 

41 12 

9 876457 

Jo  t.  15  U lub. 

36  00 

9-861295 

From  B P 

62  23 

Remains  C P 

2 6 23 

As  C.S.  BC 

36  00 

Co.  Ar.  0.092042 

To  C S.  CP 

26  23 

9.952231 

So  C.S.  ZB 

44  00 

9.856934 

To  OS.  ZP 

37  il 

9.901207 

From 

9P  00 

Rem,  Latitude 

52  48  North. 

The 
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U R A NOS  I O f I A. 


The  Angles  at  the  Zenith  are,’ 


O 

9 

CAZB 

151 

59 

Angle  VZB 

105 

08 

i P Z A 

IOI 

5i 

Z 

360 

00 

Secondly,  For  the  true  Hour  of  the  Night. 

The  Right  Afcenfion  of  the  Sun  is  increafed  daily  about 
4 Minutes  in  Time  ; fo  that  if  your  Meridian  differ  from 
that  of  London  6 Hours  in  Time,  then  the  Right  Afcenfion 
will  differ  one  Minute.  If  the  Difference  of  the  Meridians 
be  ii  Hours,  the  Sun's  Right  Afcenfion  will  differ  % Mi- 
nutes ; if  the  Meridian  differ  18  Hours  from  London,  the 
Sun’s  Right  Afcenfion  will  differ  ; Minutes  ; and  fo  one  Re- 
volution round  the  Globe  is  equal  to  the  Sun’s  Diurnal  Mo- 
rion near  one  Degree,  which  is  equal  to  4 Minutes  in  Time, 
performed  in  near  24  Hours. 

If  your  Place  lie  to  the  Eaft  of  London,  the  Sun’s  Right 
Afcenfion,  proportioned  as  above,  muft  be  fubtra&ed  from 
the  Sun’s^Right  Afcenfion  at  London  at  the  fame  Hour  : But 
if  you  are  to  the  Weft  of  London,  the  Minutes  of  the  Sun's 
Right  Afcenfion  muft  be  added  to  the  Sun's  Right  Afcenfion 
at  London  at  the  fameHour. 

As  for  inftanee  ; fuppofe  3 January  2,  at  Noon,  under  the 
Meridian  of  London  the  Sun's  Right  Afcenfion  be  19  Hours 
41  Minutes  ; what  is  the  Sun's  Right  Afcenfion -at  Fort  St. 
George  in  the  Eaft  Indies , and  P ort  Royal  in  “Jamaica  at 
Noon  ? 

Hence,  becaufe  the  firft  Place  lies  5 Hours,  24  Minutes  to 
the  Eaft,  and  the  latter  lies  5 Hours,  4 Minutes  to  the  Weft 
of  London,  iherefore  I fubtrad  for  the  firft  Place  1 Minute, 
and  for  the  fecond  add  1 Minute  to  and  from  the  Sun’sRighc 
Afcenfion  at  London  that  Day  at'Noon,  and  I have  the  .Sun’s 
Right  Afcenfion  at  thofe  Places  feverally  the  fame  Day  at 
Noon,  as  follows. 


Jan.  2. 
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h.  ' 

Jan.  z<  at  Noon  Sun's  J Fore  St.  George  19  40 

Right  Afcenfion  at  c Port  Royal  19  41 

The  like  is  to  be  obferved  at  any  other  Time  and  Place. 

z.  The  Right  Afcenfion  of  the  Fixed  Stars  alter  but  little 
for  feveral  Years  : Therefore  as  you  find  them  in  my  Sy- 
ftcm,tkc.  fo  may  youufe  them  without  any  fenfibie  Error,  for 
this  Age. 

For  as  the  Difference  of  Meridian  Altitudes  of  apy  two 
Stars  gives  the  Difference  of  their  Declination  ; fo  the  diffe- 
rence of  the  time  of  theirTranfits  over  the  Meridian  is  the 
difference  of  their  Right  Afcenfions ; and  by  having  the  La- 
titude of  the  Place,  and  the  Meridian  Altitude,  of  any  Star, 
you  have  alfo  its  Declination  given,  and  vice  verfa. 

Here  you  muff  alfo  note,  that  all  the - Heavenly  Bodies 
have  the  fame  Altitude  that  they  have  at  London,  if  you  are 
in  the  fame  Parallel,  altho’  diftant  1800  Eaft  or  Weft,  at  the 
fame  Hour  of  the  Day  or  Night. 

As,  for  inftance ; fuppofe  you  obferve  ArElurus  to  have  3oQ 
of  Altitude  at  9 a-Clock  at  Night  at  London:  1 fay,  he  has 
the  lame  Altitude  at  9 at  Night-  in  the  Latitude  of  London, 
akho>the  Place  be  Eaft  or  Weft  90  Degrees,  more  or  i e is 
from  London  : and  this  Property  belongs  to  all  the  Heavenly 
Bodies. 

What  I have  faid  upon  this  Head,  generally  belongs  to 
Seamen  and  Travellers  : But  to  thofe  that  live  any  where  in 
England,  the  Meridian-Diftance  is  but  little  from  London  Eaft 
or  Weft  ; there  needs  not  any  fuch  allowance  for  the  Sun’s 
Right  Afcenfion  to  be  made. 

Now,  in  order  to  find  the  true  Hour  of  the1  Night,  you 
muftfirft  find  the  time  of  the  Star  s Xouthing  ; which  is  done, 
by  fubtratfting  the  Sun’s  Right  Afcenfion  from  the  Star's,  bor- 
rowing 2.4  Hours,  if  need  require  ; and  alien,  having  taken 
the  Star's  Altitude,  and  from  it  fubtradted  the  Refradtion 
anfwering,  you  muft  projeeft  the  Oblique-angled  Spheric 
Triangle,  in  which  there  are  given  AZ,  the  Complement  of 
the  Star's  Altitude,  AP,  the  Complement  of  the  Star’s  De-. 
clinatlon,  and  ZP,  the  Complement  of  the  Latitude  of  the 
Place,  to  find  the  Angle  at  the  Pole,  which  is  the  time  be- 
tween the  Star’s  fouthing,  and  the  time  you  are  feeking  ; 
which,  if  the  Star  be  fliort  of  the  Meridian,  muft  be  fubtra- 
" K ded 
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&ed  from  the  time  of  fouthing  ; but  if  the  Star  be  paft  the 
Meridian,  the  Angle  at  the  Pole  muft  be  added  to  the  time 
of  the  Star's  fouthing  ; the  Sum,  or  Difference  is  the  trap 
Hour  of  the  Night. 

Example.  Admit,  Jatf.  a,  1734,  in  the  Latitude  of  52° 

48',  the  Altitude  of  the 
Head  of  Andromeda  was  ob- 
fprvpd  4 6 Degrees  paft  the 
Meridian.  1 demand  the 
true  Hour  of  the  Night? 


OPERATION. 

Right  Afcenfion  of  the  Star, 

Right  Afcenfion  of  the  Sun, 

|lemains  the  time  of  Southing, 

Now  for  the  Angle  ZPA. 


h.  < 
*3  5 5 

19  40 

- i 

4 *5 


Side? 


f AP 

6l 

23 

) AZ 

44 

00 

i ZP 

37 

ii 

% - 

H3 

'35 

— 

0 ' 

Half  ~ 

n 

47 

■ ■ — 

71  47 

AP  = 

6i 

*3 

ZP  = 

37  12 

% 

' 9 

?4 

X ==. 

34-35 

SAF 


5ZP  37  ia  Co  Ar. 

SX  24  35 

SX  ? 24 


0,118533 

9.754045 

9.213055 


2 Logarithms 
Half  Z=S.  14  35 


19.238157 
9,519083 
u " » 


Double  49  10  = L.  zPA  = 

Time  of  fouthing  add 


h.  " " 

3 12  40 

415  00 


True  Hour  of  the  flight 


7 *7  4° 


Example  2.  Admit  at  London,  Jan,  1 8,  I obferve  the  Al- 
titude of  Pollux  to  be  50®  fhort  of  the  Meridian.  I demand 
the  true  Hour  of  the  Night  ? 

Thp  above-mentioned  Scheme  may  Serve  crur  turns  well 
enough, for  this  purpofe.  In  which,  let  AZ  be  the  Comple- 
ment of  the  Star's  Altitude  400,  AP  the  Complement  of  its 
Declination,  5i°  zi1,  ZP  the  Complement  of  the  Latitude 
of  London,  the  Place  of  Observation  38S  28/,  to  find  the 
Angle  at  the  Pole  ? 

Firft,  For  the  time  of  Southing. 


Right  Afcenfion  of  the  Star, 
Right  Afcenfion  of  the  Sun  fub. 

Time  of  Southing  — 


h.  ' 

7 28 
20  47 


i?  4* 
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For  the  L.  at  the  Pole. 

rAP 

O 

6l 

f 

21 

Sides  -s  AZ 

40 

00 

CZP 

38 

28 

Z - 

139 

*o  9 

49 

Half 

69 

54  . *9  54 

AP  = 

6 1 

21  ZP  — 38  28 

X = 

8 

3 3 X = 31  *6 

S.  AP  61  ar 

Co  Ar. 

0.056721 

S.ZP  38  21 

Co.  Ar. 

0.206 1 1>8 

S.  X 51  z6 

9.717259 

S.  X 8 33 

9.17223  0 

Z Logarithms 

19152378 

Half  S.  22  08 

9.576189 

h.  ' " , . 

h.  ' " 

Doubled  44  i5  = Z_ZPA=  z 57  4 fubtradfc. 
From  the  time  of  Southing  10  41  o 


.True  time  of  the  Night  7 43  5 <5 

Thus  you  fee,  how  readily  and  exadlly  may  the  Hour  of 
the  Night  be  found  at  any  Time  and  Place,  when  the  Stars 
are  feen  ; or  by  the  Moon  and  other  Planets : But  then  it 
will  require  more  Labour,  becaufe  of  their  fwift  Motion  in 
Longitude.  But  when  their  true  Declinations  and  Right  A- 
fcenfions  are  found,  the  "Work  is  the  fame,  (except  the 
Moon,)  in  finding  the  Z-  at  the  Pole,  the  time  of  Southing, 
and  from  thence,  the  true  Hour  of  the  Night. 

And  now  I am  upon  Explaining  how  to  find  out  true 
Time,  it  will  not  be  amifs  to  fay  a Word  or  two  to  thofe 
whofe  Bufinefs  it  is  to  look  after  Time-keepers,  as  Clock 
and  Watch-makers,  every  one  of  which  generally  has  a 
Movement,  which  they  call  a Regulator . This  is  their  Stan- 
dard, by  which  they  fet  Gentlemens  Watches.  I am  very 
fenfible  there  are  not  Two  of  thefe  Regulators  in  London  the 
fame  Time ; yet  they  all  tell  you  they  are  right,  and  that 
each  his  Machine  keeps  Time  to  a Miracle.  But  alas! 
when  I come  to  enquire  into  the  Foundation  of  their  Time, 
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by  what  they  have  fet  their  Regulator,  one  fays,  he  fet  his 
by  St.  Paul's  Clock,  another  by  the  Royal  Exchange-Clock, 
another  by  the  Dial  in  Gray' s Inn  Walks,  another  by  Covent • 
Garden  Dial,  on  a Day  when  there  was  no  Equation  ; ano- 
ther fees  his  by  the  Temple-Dial ; and  poffibly,  another  by 
fome  Dial  on  an  Houfe-llde,  Indeed,  a Dial  well  made,  and 
truly  fet,  will  keep  apparent  Time  true  enough;  but  I know 
not  one,  altho’  he  can  make  the  Dial  ever  fo  well,  that  can 
fet  it  true  when  he  has  done  ; fo  that  if  the  Dial  be  everfo 
truly  made,  if  it  is  not  truly  fet,  it  will  give  you  wrong 
Time  ; and  confequently,  all  Movements  fet  by  fuch  Dials 
mull  of  necedity  err,  altho’  the  Movement  will  keep  good 
Time  to  what  it  was  fet ; yet  becaufe  it  was  fet  upon  a 
wrong  Bafis,  the  Time  fhewn  by  it  is  falfe,  as  I have  daily 
proved. 

Now  to  put  them  all  to  rights,  they  mull  learn  fo  much  of 
Aftronomy,  as  will  inform  them  of  this  matter,  my  Syftem , 
Vol.  I.  Prob.  17.  and  this  Book  will  give  any  one  ample'  fa- 
tisfadlion. 

Now,  to  make  this  intelligible  to  the  meaneft  Capacity,1 
thofe  that  are  minded  to  he  Mailers  hereof,  mull  be  provi- 
ded with  a good  Jfltonomical  Quadrant,  as  mentioned  at  the 
beginning  of  this  Chapter,  and  is  hereafter  more  largely  de- 
feribed  ; and  then,  by  the  Latitude  of  the  Place,  and  Alti- 
tude of  the  Sun  or  Star,  the  true  Hour  of  the  Day  or  Night 
may  be  found,  which  is  the  apparent  Time  ; and  becaufe 
good  Clocks  and  Watches  keep  equal  Time,  whatever  the 
Equation  of  Time  is,  fet  your  Regulator  accordingly. 

Then  on  any  of  Days  when  the  Equation  vanifhes,  make 
Obfervation,  and  fee  if  your  Regulator  and  the  Sun  be 
together;  if  they  are,  then  is  the  Regulator  right;  elfe 
not. 

Make  Obfervation  on  the  Day  when  the  Equation  is  the 
greateft  ; as,  fuppofe  at  the  latter  End  of  January,  if  then, 
the  Regulator  be  14  Minutes,  41  Seconds  too  faff  for  the 
lime  obferved,  then  is  your  Regulator  right,  elfe  nor. 

And  thus  may  you  prove  it  any  Day  or  Night  at  plea- 
fure,  and  keep  it  to  that  juft  Time,  that  it  may  be  a per- 
fect true  Regulator. 
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There  is  but  one  thing  more  whicta  I have  to  remind  my 
Reader  of  in  this  Affair  j which  is,  if  he  fets  his  Regula- 
tor hy  a Sun-Dial,  it  ought  not  to  be  done  early  in  the  Mor- 
ning, or  late  in  the  Afternoon  : For  then  the  Shadow  on 
the  Dial  is  not  the  true  Hour  of  the  Day,  in  regard  the  Sun 
hath  then  confiderable  Refradbion,  which  makes  the  Sun 
appear  higher  than  really  he  is  j and  the  nearer  the  Hori- 
zon, the  greater  is  this  Error  of  Time  fhewn  by  the 
Dial  ; fo  that  all  Sun-Dials  go  too  faft  in  the  Forenoon,  and 
too  flow  in  the  Afternoon,  be  they  ever  fo  well  made  and 
truly  fet. 

Therefore  if  you  are  fore  of  foch  a Dial’s  Truth,  then  if 
it  is  an  Horizontal  or  South  Eredb-Diredb  Dial,  fet  your 
Regulators  as  near  Noon  as  poflible  ; For  the  Refradbion  is 
the  ieaft,  and  confequently  the  Time  is  then  the  trueft. 

But  if  you  are  to  obferve  the  Time  by  the  Diredbion  a- 
bove-given,  let  the  Sun  or  Sfxr  (if  pofliblej  be  an  Hour  and 
half,  or  two  Hours  from  the  Meridian  ; for  the  Altitude 
from  Ten  in  the  Morning,  till  Two  in  the  Afternoon  alters 
but  little,  vi%.  in  a proportional  to  the  Natural 

Si^ps, 
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CHAP.  XL 

How  to  obferve  the  Suns  true  Place , other  Ways  than  is 
Jhewn  in  the  41ft  Problem  of  tny  Syftem, 

IN  the  5 th  Page  of  this  Book  I have  told  you,  that  thefe 
Oblervations  were  taken  with  a new-invented  Quadrant 
anfwering  to  a Radius  of  270  Feet.  Which  Quadrant  is 
made  by  Mr.  John  barjlon  of  Chelfe 4,  Watch-maker  ("where 
any  Gentlemen  may  have  them,  either  with,  or  without  Se- 
conds) and  has  been  try ‘d  by  feveral  able  Aftronomers  and 
Navigators,  being  found  to  anfwer  mdft  exadtly  its  intend- 
ed Ends,  and  to  excel  all  others  in  thefe  following  Partica- 
lars,  vi%. 

1.  It  requires  no  Shade  from  the  Sun  : 
i.  Nor  any  vifible  Horizon. 

3.  ’Tis  not  fo  liable  to  be  affe&ed  by  the  Motion  of  the 

Ship. 

4.  An  Obfervation  may  be  taken  with  it  in  the  Night  (of 
which  there  are  more  frequent  Opportunities  than  in  the 
Day)  either  of  the  Moon  or  Fixed  Scars,  and  the  Latitude 
be  thereby  exa&ly  determined. 

5'.  In  this  Inftrument  there  is  nothing  required.but  that  y6u 
fee  the  Objedfc,  vi%.  Sun,  Moon  or  Star  : Whereas  in  all  the 
Inftruments  now  ufed,  there  are  more  things  than  one  re 
quired,  to  be  feen  at  the  time  of  taking  the  Obfervation  ; 
befides  the  Difficulty  of  moving  the.  Aiding  Pieces  with  the 
Finger,  which,  while  the  Obfervatoris  doing,  the  Opportu- 
nity of  taking  the  Obfervation  is  many  times  loft. 

6.  It  divides  a Degree  into  60  equal  Parts,  and  thereby 
the  Altitude  is  determin’d  to  a M inute,  and  confequenrly  the 
Latitude  of  the  Place  to  a Mile  at  Sea. 
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Thar  it  does  really  excel  all  others  in  the  forefaid  Particm. 
lars,  has  never  been  queftioned  by  any  who  has  feen  ic,  and 
is  an  experienc’d  Navigator  : And  ic  has  been  affirmed  by 
feveral,  that  had  there  been  fuch  an  Inftrument  in  ufe  in  the 
time  of  Sir  Cloudefly  Shovell,  the  Lofs  of  that  Honourable 
Geritlemani  and  ot  all  thofe  unfortunate  Perfons  who  were 
with  him,  had  been  prevented. 

Therefore  I recommend  it  to  all  Aftronomers  and  Navi- 
gators, as  the  moft  ufeful  Inftrument  that  was  ever  yet 
made. 


Given,  the  Latitude  of  the  Place,  the  Hour  of  the  Day,  and 
the  Sunt  true  Altitude  - to  find  the  Sun's  true  Place  in  the 
Ecliptic  ? 

Example. ' At  London,  ? May  21,  1731,  at  2 Hours  P.  M, 
Apparent  Time,  I obferved.  the  Sun’s  apparent  Altitude  51 
Degrees,  13  Minutes,  15  Seconds.  I demand  the  Sun’s  true 


Place  ? 


OPERATION. 


o 


If 


Apparent  Altitude 
Refraiflion  fub. 
True  Altitude 


4i 

51  29  34 


5*  3°  x 5 


Pri' 
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Projection- 


Draw  the  Primitive  Circle  ZHO,  quarter  it’ 
and  draw  HO  for  the  Ho- 
rizon ; fet  off  the  Lati- 
tude 510  32'  from  O to 
P,  and  from  Z to  os  draw 
ce  T for  the  Equinoctial; 
with  the  Secant  of  300 
(the  time  fromNoon _)draw 
PBS ; and  with  the  Co- 
Tangent  of  the  Altitude 
370  30'  26"  draw  the  Pa- 
rallel of  Altitude  C®P; 
where  this  cuts  the  Meri- 
dian P®S,  which  is  at  ©, 
draw  the  Azimuth  Z©N  ; 
and  laftly,  draw  © Y for  the  Ecliptic,  and  C®D  for  the 
Parallel  of  the  Sun  s Declination. 

And  now  there  are  given  (1.)  ZP  the  Complement  of  the 
Latitude  38°  28'.  (2.)  Z®  the  Complement  of  the  Suns 
Altitude  370  30' 26",  with  the  time  from  Noon  = Z_  ®PZ 
30*, to  find  the  Side  ©P  the  Complement  of  the  Suns  true 
Declination.  Let  fall  the  Perpendicular  ZR,  and  theji 
fay, 


O f " 


AsC.t.  — 

38  28 

00 

10. 09991 3 

To  Radius 

90 

00 

00 

10.000000 

So  C.S.  L P 

30 

00 

00 

9'93753i 

To  t.  RP 

34 

31 

47 

9.837618 

As  C.S.  ZP 

38 

28 

00 

Co  Ar.  0.106255 

To  C.S.  Z® 

37 

30 

26 

9.899425 

So  C.S.  RP 

34 

31 

47 

9-9i5i3f 

To  C.S.  ®R 

33 

24 

59 

9-92-1519 

Z Sub- 

67 

56 

4^ 

From 

90 

00 

00 

Sun’s  true  Decl. 

=»,  © 22 

3 

14 

North. 

Now 
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Kow  in  the  ReCt-angled  Triangle  YB©  are  knowti  the 
Angle  B T © 23°  i9\  and  B©  220  3;  14'',  to  find  T ®,  the 
Sun's  true  Longitude  ? 

O it, 


As  S.  L B r © 
To  SB© 

So  Radius 
To  S Y © 

Sub.  2 Signs  = H 


23  29  00  9.600409 

22  03  14  9-574583 

90  OO  OO  TO. OOOOOO 

70  2,6  10  9.974174 

60  00  00 


Sun  in  IE  10  z6  10 

a&Iy  with  the  Calculation  from  my  Tables. 


Agreeing  ex- 


Norr,  The  Equation  of  Time  is  3' 3",  to  be  fubtra&ed 
from  apparent  Time. 

When  the  Sun  is  more  than  45  Degrees  from  the  Equino- 
ctial Points,  the  Sines  encreafe  fo  very  flow,  that  a few  Se- 
conds in  the  Declination  make  a confiderable  Alteration  in 
the  Sun's  Place  ; fo  that  it  requires  exquifite  Inftrutnents  to 
make  the  Obfervations  withal. 
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CHAP.  XII. 

How  to  find  the  Moons  true  Place  by  Obfer-vation. 

GIVEN  the  Latitude  of  the  Place,  the  Hour  of  Obferva- 
vation.with  the  Moon*  obferv’d  Altitude,  and  the  Place 
of  the  Nodes,  to  find  her  true  Place  ? 

Example'  Anno  1731,  May  7,  at  10,  at  Night,  I obferv’d 
the  Moon’s  Latitude  at  London  to  be  23°  59!  ro'7  j what  is 
her  true  Place  ? 

The  true  Place  of  her  North  Node  was  then  9s.  8°  4s7 
57''. 

Before  I proceed  to  the  Solution  of  this  Problem,  I fliall 
explain  two  ufeful  Cafes  in  Sphericks,  which  are  thefe: 

1.  Given  two  Sides,  with  the  Angles  oppofite  to  them,’ 
to  find  the  third  Side. 

RULE. 

As  the  Sine  of  half  the  Difference  of  the  given  Angles, 

To  the  Sine  of  half  the  Sum  of  thofe  Angles  j 
So  is  the  Tangent  of  half  the  Difference  of  the  given 
Sides, 

To  the  Tangent  of  half  the  Side  required. 

2:  Given  two  Angles,  and  the  Sides  oppofite  to  them  to 
find  the  other  Angle. 

RULE. 

As  the  Sine  of  half  the  Difference  of  the  given  Sides,’ 

To  the  Sine  of  half  the  Sum  of  thofe  Sides  ; 

So  is  the  Tangent  of  half  the  Difference  of  the  given  LS, 
To  the  Co-Tangent  of  half  the  L required. 


And 
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And  the  three  fidesof  any  Spheric  Triangle  are  Iefs  than' 
a Circle,  or  560°  : Alfo  the  three  Angles  taken  together,  are 
greater  than  two  Right,  or  x8o°. 

Now,  to  proceed  to  the  Solution  of  the  Problem  for  the 


Moon’s  Place,  thus  : 

D. 

h. 

r 

n 

Anno  1731,' 

7 

10 

00 

00 

Equat.  of  Time  add 

0 

00 

04 

01 

Apparent  Time 

Sun’s  Place 

•7 

10 

04 

01 

27 

19 

43 

Sun’s  Right  Afc- 

55 

02 

20 

App.Time  from  Noon 

151 

00 

15 

R.  A.  M.  Cali 

20  6 

02 

3 5 

Medium  Cceli  Si 

28 

02 

5 5 

Meridian  Angle 

69 

01 

17 

Deci. Culm.  Point  South 

10 

47 

53 

Inclin.  i Orb  = Z_f  ^ e 

5 

09 

04 

SO’  In  this  Scheme 
the  Moon  is  paft  the  Me- 
ridian by  the  Diftance 
B D ; which  is  the  rea- 
fon  that  B j)  is  added 
to  £3  B in  the  following 
Work. 

x.  In  the  Triangle  QB 
eare  known,  (i0  e the 
Diftance  of  the  culmina- 
ting Point  from  the  near- 
eft  Node  = !• s*  xo°  41 
2".  (i.)  TheZ_B^e  = 
5°  9' 4",  the  Obliquity  of 
the  Orb,  (3.)  The  Angle  B e the  Meridian  Angle  69° 
17"  ; to  find  the  Angle  B e , the  Angle  that  the  Moon’s 
Orb  makes  with  the  Meridian,  and  the  Sides  £3  B and 
Be.  By  the  3 d Axiom  of  Oblique  Spherics. 


i.For 


UrANOSCOPIA, 


g,  For  she  Sides. 

O 9 // 

Angle  B e 
Angle  B^e 


Z 

Half 
X 

Half 

Side  £1  e 70°  46'  oi'<  . 

Half  35  23  01 

o r i9 

37  05  10  Go  Ar.  0.21967a 
31  56  06  9.713420 

3 S 2. 3 °i  9.85  1440 

3i  5 5 32  9.794532- 

37  05  io  Co  Ar.  0.098167 
31  56  06  9.928730 

35  23  01  9.851440 

37  04  38  9-87B337 

31  55  32- 
5 09  06 
69  00  10 


As  S.  Half  Z A.  Z- 

To  S Half  X 

So  #.Half  Cr.  £3  e 

To  t.  Half  X of  unkown  Crs. 

2.  As  C.S.  Half  Z_  L. 

To  C.S.  Half  X 
Sot.  Half  Cr.  e 
To  t.  Half  unknown  Crs. 
Half  X and  + 

Rem.  B e 

Sum  is  the  fide  Q > 


69  01  17 
5 °9  04 


74  10  21 
37  05  10^ 

63  53  13 
31  56  0 tff. 


3.  For  the  Angle  B e,  which  the  Moon’s  Orb  makes 
with  the  Meridian, 


As  S.  B R 
To  S.  L B e £2 
So  s.  e 
To  S.  L.  £2  B e 


69  00  10  Co  Ar,  0.029839 

610117  9 970214 

70  46  02  9-975058 

70  47  12  9.9751  IX 


Moon’s 


J42 
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a: 


Moon’s  Altitude  obferv’d 
Parallax  Altitude  + 

Sum  — — — 

Refra&ion  fubtradfc 
True  Altitude 
Complement  = } Z 


4.  In  the  Triangle  Z i B,  to  find  the  Angle  ) , the  Parab 
ladiic  Angle  in  the  Moon’s  Orb. 


0 

V 

23 

59 

JO 

0 

50 

57 

*4 

50 

7 

0 

1 

59 

24 

48 

8 

65 

II 

5* 

As  S.  >Z 
To  S.  B 
So  S.B  Z 
To  S.  L > 
Complement 

To  e ce  Decl. 
Add  B e 
Z = Be 

4-  K 


65  it  52  Co  Ar.  0.042029 

70  47  12  9.9751x0 

67  29  4 9.965566 

73  56  15  9.982705 

106  3 45  Obtufe  = Angle  Z > B; 


10  47 
5 9 
15  57 
5t  32 

67  2,9 


5& 

'6 

4 

o 

4 


To  find  the  Side  JB,  the  Operation  ftands  thus : 


Angle  ^3  B 106  03  45 
Angle  ^ B J>  70  47  12 


Haft 


- 106  345  ^ B 67  29  4 

' 70  47  12  65  ix  52 

176  50  57  X35  16  33  X 2 17  12 

88  25  28^  Half  17  38  x 6-  Half  1 8 36 


9 ' 

As  5.  half  X of  the  given  Angles  17  38  i6Cq.  Ar.  0.518559 
To  S.  half  their  ^ 88  25  28  9.999836 

So  t.  half  given  fides  1 8 36  8.300010 

To  t.  half  SB  required  3 46  27  8.818405 

Double  is  the  fide  )B  7 32  5 4 paft  the  Merid, 

Add  Q ) 69  00  to 


&uqi  is  QB 


76  33  4 } ’s  Dift.  a Node; 

Place 


U R A N O S C 0 P I A. 


S.  o ' " 

Place  of  the  Node  — 9 8 48  57 

Moon’s  Diftance  from  Node  fub.  2 16  33  4 


Rem.. Orbit  Place  of  the  Moon  6 zz  15  55 

Moon’s  Orbit- PI.  from  NewTables  6 si  17  15 

Difference  1 so 

Thus  have  I given  two  practicable  Methods,  by  which  the 
true  Places  of  the  Sun  and  Moon  tnay  be  found  by  Obfer- 
vation  at  any  Place  in  the  World  ; which,  if  at  the  fame 
Hour  their  Places  are  calculated  from  my  new  Tables,  the 
Difference  of  Meridians  between  that  and  London  may  be 
exacfcty  determined. 

Example.  Suppofe  I am  at  Jamaica  the  6th  Day  of  July. 
1731,  at  half  an  hour  paft  zo  at  Night,  and  obferve  the 
Moon’s  Orbit  Place  (by  the  foregoing  Method),  to  be  VS  70 
35' 3";  at  the  fame  Hour  I compute  the  Moon’s  Place  from 
my  New  Tables,  under  the  Meridian  of  London,  and  find 
her  Place  to  be  VS  4°  2S'.  I demand  the  Difference  of  Lon- 
gitude from  London  ? 


OPERATION. 


Moon’s  Orbit  £ 
Place  at  1 


Jamaica  VS  7 3 5 03  ? ,,,  , 

London  VS  4 H 00 10  at  Night. 


Difference  3.  7 3 


Now  fay.  If  the  Moon’s  Diurnal  Motion  give  24  Hours, 
or  360°  (either  will  do,)  what  will  the  Difference  of  the 
Moon’s  Place  give  ? What  comes  out,  is  the  Difference  of 
Meridians,  if  you  took  14  Hours  for  the  middle  Term  ; or 
the  Difference  of  Longitude  in  Degrees,  if  360°  was  the 
piddle  Term. 


Now 


744 


U R A N 0 S C 0 P I A. 


Now  fay," 


0 t 

° 0 • 

If  14  46 

: 360  : : 3 7 

60 

60 

886 

187 

60 

60 

53160 

11223 

360 


673380 

33669 


53160)4040180(76 

37111 


31908 

31896 


120 

60 

)7 200(0' 

Anfwer  76°  Jamaica  lies  to  the  Weft  of  London. 

Example  2.  Admit  at  Fort  St.  George  in  the  Eajl  Indies', 
on  the  14th  of  Augufl  1731,  at  6 h-  15  min.  P.  M.  the  Moon 
be  obferved  in  Libra  140  98'  and  at  6 h.  15  min.  at  London. 
I find  by  Calculation  siier  Place  to  be  Libra  170  24/.  I de- 
mand the  Difference 'df  Longitude  betwixt  London  and  Fort 
St.  George  ? 

OPERATION. 

Moon’s  Orbit  £ London  fflii70  24'7  ,,  , n , . 

Place  at  i Fort  Sc.  George  « 14  38  5aC  6h>  15  PlM' 

Difference  2 46 


The 
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The  Moon’s  Diurnal  Motion  is  128  17'.  Now  fay. 


0 ' 

O O * 

If  i2  17  : 

360  : : ^ 46 

60 

60 

' 737 

1 66 

3 60 

996  0 

498 

737)59760(81 

5896 

800 

737 

<*3 

Anfwer,  81  Degre&s  to  the  Eaft  of  London, 

By  the  foregoing  Examples  it  is  plain,  that  if  the  Moon’s 
Place  obferved,  be  lefs  than  it  is  at  London,  by  Calculation 
for  the  fame  time,  then  the  Meridian  of  the  Obfervation 
lies  to  the  Eaft  of  the  Meridian  of  Londoti ; if  it  be  the 
fame,  then  the  Obferver  is  under  the  Meridian  of  London  ; 
but  if  it  be  more  than  at  London,  the  Place  of  the  Obferva* 
tion  is  to  the  Weft. 

And  the  reafon  is  very  obvious  : For  the  Longitude  of  any 
Place  from  London  is  always  equal  to  that  which  is  meafu- 
red  out  by  the  Motion  of  the  Moon,  £&?.  in  the  time  that  is 
elapfed  between  one  Meridian  and  another  : As  in  the  laft 
Example,  I have  found  the  Difference  of  Longitude  to  be 
8i°  = 5 h.  24'.  Now  the  Motion  of  the  Moon  in  that  time 
is  20  4df,  according  to  her  Diurnal  Motion  of  120  17'. 

And  here  I give  you  to  underftand,  that  for  every  Minute 
that  you  mifs  of  the  Truth  of  the  Moon’s  Place,  you  will  err 
2.7  Miles  in  Longitude,  according  to  the  Mean  Motion  of 
the  Moon , as  J thus  prove  : 

If  13*  io>  35,'/  : 360°  : : it  : 27'  ? 


L 


2.  The- 
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2.  The  Longitude  of  any  Place  from  London  may  be  found 
by  obferving  the  time  the  Moon  is  upon  the  Meridian  of 
that  particular  Place  : For  if  you  find  the  time  of  the  Moon’s 
Southing  where  you  are  to  be,  the  fame  that  it  is  at 
London,  then  you  are  under  the  Meridian  of  London  ; 
but  if  the  time  where  you  are  be  lefs  than  at  London,  you  are 
to  the  Eaft  ; if  more,  to  the  Weft. 

Therefore  if  there  be  any  Difference,  turn  it  into  Degrees, 
and  then  fay,  \ 

As  the  Moon’s  Diurnal  Motion,  is  to  560°,  what  is  this 
Difference,  to  work  by  a direcft  Ratio,  and  what  comes  out, 
is  the  Difference  of  Longitude. 

Example.  Admit,  Jan.  9,  1731,  I am  at  Sea,  in  the  Lati- 
tude of  43  i North,  and  oblerve  the  Moon  upon  the  Meridi- 
an of  the  Place  at  10  h.  17'  P.M,  apparent  Time.  I demand 
the  Longitude  of  Obfervation  from  London,  and  of  what  De- 
nomination ? 

OPERATION. 

h. 

Moon  South  at  5 Lo'^on  7° 

oblerved  10 

o 12  = 3° 

Now  fay, 

As  1 1°  48' : 360°  : : 3 : 910  31'  to  the  Eaft  of  London. 

N,B.  This  way  of  Reafoning  will  require  moft  accurate 
Inftruments,  and  the  greateft  Care  imaginable,  in  ufin'g  of 
them  : For  every  Minute  in  Time  that  you  err  in  thexime 
of  the  Moon’s  Southing,  will  produce  an  Error  of  408  Miles 
in  Longitude,  according  to  the  middle  Motion  of  the  Moon, 
thus  proved; 


As 
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J4  7 


O 


o 


As  13  t»  35  : 3«?o;:  15  : 408  Miles.’ 

Note,  1 in  Time  is  equal  to  1 5 { in  Motion,  which  is  here 
the  third  Term. 


CHAP.  xnr. 

•N.  • 

2o  find  the  Mootis  Vifible  Place- 
E Place  of  the  Moon  (and  of  all  the  Heavenly  Bodies) 


is  calculated  as  view’d  from  the  Earth’s  Center,  and 
this  is  called  the  'True  Place  .-  But  becaufe  we  are  removed 
from  thence  3984.58  Miles,  when  we  view  the  Moon  from 
the  Eartk’s  Surface,  we  do  not  behold  her  in  the  fame  Place 
as  an  Eye  would  do  from  its  Center;  therefore  my  Bulinefs 
in  this  place  Hull  be  to  reconcile  this  matter,  and  make  the 
whole  Procefs  as  intelligible  as  poffible. 

When  the  Moon  has  no  Latitude,  then  the  39th  Problem 
of  my  Syjlem  will  anlwer  your  End  : But  becaufe  fire  has 
generally  Latitude,  more  or  lefs,  it  will  render  the  Calcu- 
lation a little  more  intricate  (than  is1  there  fliewn,,)  as  will 
appear  by  the  fubfequent  Example. 

Anno  1727,  September  15th,  at  10  atNighti  at  London,  Ap- 
parent Time.  1 would  know  the  Moon’s  Vilible  Place  , in 
Longitude  and  Latitude  ? 

This  being  a Problem  perfectly  newj  and  attended  with' 
fome  Difficulty,  I fliall  endeavour  to  make  it  as  plain  as  poU,'- 
ble  to  the  meaneft  Capacity. 

i.  With  the  true  Place  of  the  Node  it5-  210  37'  5 S' , take 
out  the  Inclination  of  the  Moon’s  Orb,  with  the  Ecpfinodial 
(Page  7i,  of  my  Syjlem)  28°  16'  44"  ; and  then  fet  down  the 
Requisites,  thus : 


T ^ 


Given 
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Given  Apparent  Time  1717,  September 
Equation  of  Time  l'ub.  — 

Equal  Time  ->  — 

Moon’s  Obit  Place  from  New  Tables 
Redu&ion  add  — — 

Ecliptic  Place  — • 

Moon's  true  Latitude  South  Decef. 
Sun’s  true  Place,  — 

Sun’s  Right  Afcenfion  — 

Moon’s  Right  Afcenfion 
Apparent  Time  from  Noon  add 
Sum  is  Right  Afcenfion  M.  Cali 
Complement  — — — 


Now,  for  the  'Medium  Cali  in  the  Moon’s  Orb,  £$c.  by 
Problems  27, 28,  29,  30,  31,  32,  33,  of  my  Syflem.  Find  the 
Requifites,  only  here  make  ufe  of  the  Obliquity  of  the 
M oon’s  Orb  28°  16'  44",  inftead  of  the  Obliquity  of  thef  E- 
cliptic  230  29A 


D. 

h.„ 

f 

If 

15 

08 

OO 

OO 

08 

46 

IS 

°7 

51 

14 

AW 

AW 

2-5 

07 

47 

05 

49 

AW 

AW 

25 

13 

36 

2 

21 

06 

Si 

3 

06 

59 

182 

51 

3i 

32 

19 

46 

120 

OO 

00 

302 

51 

3i 

:ial 

57 

08 

29 

28 

16 

44 

As  Radius  — 

To  C.S.  Obliquity  of  .j’s  Orb 
So  C.t.  R.A.  M.  Cali 
To  C.t.  of  its  Dili,  from  T fub. 
From  Aries,  or  12s- 

Rem.  i ‘s  OrbitPlace  on  Merid.  9 
But  in  the  Ecliptic  WW 


90 

00 

00 

io.ooaooo 

28 

16 

44 

9.944850 

51 

08 

29 

9.810168 

60 

21 

57 

9.755018 

OO 

00 

oc 

29 

38 

03 

OO 

38 

35 

2.  For  the  Meridian  Angle  in  the  Moon’s  Orb. 


As  Radius  — • — 90  00  00 

To  S<  Obliouity  Orb  28  itf  44 

SO  C.S.R.A.  M.C.  570829 

To  C.  S. Merid.  Angle  3’sOrb  75  06  18 


lo. 000600 
9.(775561 

9-73:4474 

9.410015 


3.  Tq 


I 
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3.  To  find  the  Declination  of  the  culminating  Point  in  the 
Ecliptic. 


O f •> 

As  Radius  — # 90  00  00 

To  T.  Obliq.  of  the  Eclip.  23  29  00 
SoS.  R.  A.  M.C.  in  Eclip.  57  08  29 
To  t.  Declin.  Culm.  Point  20  03  00 


10,000009 

9.637956 

9.924286 

9.5P2242 


4.  To  find  the  Declination  of  the  Culminating  Point  in 
the  Moon's  Orb. 

Firfi, Find  the  famePoint’sDecli  nation  in  the  Ecliptic, as  in 
the  T bird  above  ; and  alfo  the  Medium  Cali  in  the  Ecliptic, 
which  in  this  Example  is  iw  0°  38' 35";  from  which  Place 
in  the  Ecliptic,  always  fubtradt  the  Place  of  the  neareft 
Node,  and  you  will  have  the  Diftance  of  the  Paid  Node  in 


the  Medium  Cali  in  the  Ecliptic^  which  in  this  Scheme  is 
equal  to  g?  aw  I $ • 20°  59'  23",  the  Angle  £3  ) is  the  Me- 
ridian Angle  in  the  Meow’s  Orb  = 750  6'  18^  found  in  the 
Second,  aqd  the  Angle  > XX  is  50  10'  29",  being  the  In- 
clination of  the  Moon’s  Orb  and  Ecliptic,  and  is  thus  ob- 
tained : 


As 


i$o  Uranoscopu. 

o f lf 


As  Radius  -i- 

To  S.  greateft  X of  Obliq. 
So  S.  Dift.  } a © 
jTo  S.  add 


90  00  00  10.000000 

o 17  45  7-7t2'79I 

37  53  2-3  9.7882-70 

o io  54  7.5010^1 


Now  you  are  to  obferve,  that  If  the  Diftance  of  the  Moon 
from  the  Sun 


0 r if 

f3,  4,  5,  9>  10>  ” S!gns>  add  c°  4 59  35?  the 

10,1,2,6,  7,  8 Signs,  fub.  from  5 17  ^oS 

Sum  or  Difference  is  the  true  Obliquity  of  the  Moon’s  Orb 
with  the  Ecliptic  at  that  time. 

So  in  the  Example  above  it  is  50  lO'zy:'. 

Now  in  the  Triangle  > SSS  we  are  to  find  j)  XX.  which 
is  the  Diftance  of  the  Moons  Orb  from  the  Ecliptic  upon  the 
Meridian  R.XZ which  being  found,  is  to  be ’fubcratfted 
from  the  Declination  of  the  culminating  Point  in,  the  Eclip- 
tic, if  the  Moons.  Orb  lie  betwe.en_the  .Ecliptic  and  E.quino- 
dtial  (as  iir  this  Example;)  but  to  be  added,  if  the  Moon’s 
Orb  lies  without,  as  your  own  Reafon  will  always  diredt. 

Now  for  J fay, 

o r u 

'As  S.  Meridian  L in  Moons  Orb  75  6 i3  Co  At.  0.014844 

:ToS.  5 XZ  5°  59  2. 3 9.890 439 

So  S.  Obliq.  Orb  and  Eclip.  5 1019  8.9  55129 

iTo  S.  ) Rw  add  4 9 30  8.8(50412 

Now,  becaufe  the  Angle  of  the  Moon's  Way  with  the  E- 
qninodtial  is  more  than  the  Obliquity  of  the  Ecliptic,  ) Zfi 
mufl;  be  added  to  jf.  See  the  Table  in  my  Syflem,  Pages 
?i,  7»- 


To 


U fi  A N 6 SCO  PI  A. 


I$1 


To  M XX,  as  found  in  the  Third 
Add  XX. ) 

Sum  is  jE  S,  the  Declination  of 
the  Culm.  Point  in  S’s  Orb 
Alt.  Equator  at  London, 

Alt.  M-C.  in  the  Moons  Orb 


20  00  00 

4 .09  30 

24  09  30 

38  28  00 


14 


30 


4.  For  the  Altitude  of  the  Nonagefime  Degree  in  the 
Moons  Orb. 


As  Radius  90  00  00  10.000000 

To  S.  Meridian  Angle  75  6 18  9.985 

So  C.S.  Alt.. MC.  in  Mock’s  Orb  14  18  30  9.984319 

To  C.S.Alt.Nonagef.  Degr.  20  32  22  9.971475 

5.  For  the  Dift.  of  Mid-Heaven  from  the  Nonagefime  De- 
gree in  the  Moons  Orb. 

As  Radius  — 90  00  00  10,000000 

To  C.S. Meridian  Angle  75  6 .18  9,4100x5 

So  C.t,  Alt.M.C.  in  'Moon's  Orb  14  18  30  10.593  571 

To  r.Dift.M.C.  aNon.Degr. -]-  44  46  3 6 10.003387 
Med.  Cell  i'n  Moons,  Orb  94.29  38  3 

Nonag.  Degr.  in  5 's  Orb  11  14  24  39 
Sub.  3'  00  00'  00 


Rem.  the  Ejefcendant 
Mock’s  trufe  Orbit  Place 


8 14  -4  39 
io.  25  7 47 


Rem. ) from  the  Defcend.  2 10  43  8 
From  the. Nonag.  Degree  o 19  16  5.2 


l4 


» v 


6 . To 
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6.  To  find  the  Moons  true  Altitude. 

In  this  Schema  E reprefents  the  P«le  of  the  Moon's  Orb» 


Z the  Zenith,  J the  true,  and  L the  vifible  Orbit  Place  of 
the  Moon  ; then  is  EZ,  the  Diftance  of  the  Zenith  from  the 
Pole  of  the  Moon’s  Orb,  equal  to  the  Altitude  of  the  Notiage- 
fime  Degree  in  the  Moon’s  Orb  20°  32'  zz11 ; }Eis  always 
known  to  be  900,  the  diftance  of  the  Moon  from  the  Pole  of 
her  Orbit ; and  the  Angle  ) EZ  being  the  difference  between 
the  Moons  Orbic  Place,  and  the  Place  of  the  Nonagefime 
Degree  in  the  Moon  s Orb  equal  to  190  16'  52",  to  ffnd 
Z)  , the  Complement  of  the  'Moons  true  Altitude. 

Let  fall  the  Perpendicular  DZ,  and  then  fay, 

q i n 

[ As  C.f.  ZE  Alt.  Nonag.  ao  32  22  10. 4263 51 

To  Rad  ius  99  00  00  10.000000 

SoC.S.  L J>EZ  Diff.Lon.  19  16  52  9.974931 

To  t.  DE,  the  4th  Arch  19  28  35  9.548580 

From  >E  90  00  00  always  the  fame.' 

Remo  2D,  the  5th  Arch  70  31  25 


-'As 
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As  C.S.  4th  Arch  =e  DE 
To  C.S.  5th  Arch  = D.> 
So  C-S.  EZ  Ale.  Nonag. 
To  S.  O 3 , the  true  Air. 


19  28  35  Co  Ar.  0.025589 

70  31  15  9.521989 

10  32  22  9-971475 

19  20  23  9-510053 


rj';  For  the  Paralla&ic  Angle  = H > O in  the  Moon’s 
Orb. 


As  Radius  90  00 

To  t.  0>  her  true  Altitude  19  20 
So  C.t'  H>,  Moon  from  Defcend.  70  43 
JoC.S.H)  0,  the  Parall. Angle  82  5 6 


00 

13 

8 

5T 


XO.OOOooO 

9.545174 

9.543851 

9.089125 


8.  For  the  Moon’s  Horizontal  Parallax. 

i.  For  the  Moon's  Eccentricity.' 


As  S.  Equation  Apogeon 
To  the  conftant  Number 
So  S.  double  Annual  Argum.  35  28  22 
Jo  the  Moon's  Eccentricity  64983 


6 00  A9  Co  Ar.  0.979785 
i_t73t  [ 4.069354 

9-763664 
4.812803 


But  more  Corredlly  thus : Suppofing  the  Logarithm  of  the 
pjeap  Diftance  of  the  Mpon  from  the  Earth  to  be  10.0000000. 

RULE . 

To  the  Excefs  of  the  Co  Secant  of  the  fecond  Equation  of 
the  Apogeon  above  the  Radius,  add  the  Sine  of  the'  Double 
of  the  Annual  Argument,  and  the  Conftant  Logarithm 
8.069x869,  and  you  will  have  the  Logarithm  of  the  Moon's 
true  Eccentricity  at  that  time. 


OPE- 
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OPERATION. 

Of" 

Second  Equation  of  Apog.  6 o 49  Co  See.'  .9797852 
Double  Annual  Arg.  35  28  22  Sine  9.7636646 

-ConftantTogarithm  _ 8.0691869 

Logarithm  of  the  Eccentricity,  8.8126967 

Reject  4 from  Charadfceriftic,  then  64958  4.8126367 

2.  For  the  Moon’s  Diftance  front  the  .Earth. 

Q f " 

'As  S. -Elliptic  Equation  3 22  25  Co  Co  Ar-  1. 230479 

To  double  Eccentricity  129966  5.113829 

So  S.  L at  upper  Focus  29  -6  *8  9.666966 

tTo  Dift.  Moon  from  the  Qi  1074173  6.031074 

Bur  more  eorredtly,  thus,,  fuppofing  the  Logarithm  of  the 
mean  Diftance  of  the  Moon  from  Q to  be  10.0000000. 

R U I E. 

Take  the  Sum  and  Difference  between  the-’ true  Ano- 
maly and  Angle  of  the  Upper  Fopus  j and  alfo  the  half  of 
Sum  and  Difference. 

Then  to  the  Sine  of  the  Angle'  at  the  Upper  Focus,  add 
the  Excefs  of  the  Co  Secant,  above  the  Radius  of  the  half 
Sum,  and  the  Secant  of  the.  Radius  of  the  haff  Difference  : 
The  Sunt  of  thefe  three  (hall  be  the  true  Logarithm  of  the 
Diftancg-of  the  Moon  from  the  Earth. 

• Example  to  the  time  above.  . * 

\vv: ..  . • .;  ’ • / r, ■'  l.v  ; ‘i  ,ob'j i C . 


OPERA. 


'Ur  a no  s co  pi  «. 


OPERATION. 


S.  * ' " 


True  Anomaly 

11  4 19  22 

’Angle  at  Upper  Focus 

11  0 53  5^  Sine  9.6871325 

Sum 

10  5 13  14 

Half 

5 2 36  37  Go  Sec.  .3362300 

Difference 

0 3 25  30 

Half 

0 1 42  45  Sec.  .0001940 

Logar.  of  Moons  Diftance  from  the  Moon  10.02355175 

3.  For  the  Moon’s  Horizontal  Parallax  in  the  Sy^ygia, 

Now  becaufe  Sir  Jfatic  Newton  makes  the  mean  Horizon- 
tal Parallax  of  the  Moon  in  the  Sy^ygins  57'  30",  and  in  the 
Quadratu'res  59' 40",  the  difference  being  2' 10'/ = 130°, 
therefore’we  muftfind  what  it  will  be  to  the  Diftance  of  the 
Moon  from  the  Sun  at  any  particular  time,  thm,  in  the  Ex- 
ample above  the  diftance  of  the  Moon  from  the  Sun  is  4%  21° 
6’  37". 

Now  fay j 

As  Radius  — 90  oor  00  ro  oocooo 

To  whole  diff.  of  d , ' 8,  and  □ 130"  2.113,943 

So  S.  Dift.  .>  a©  37  53  23  9.788270 

To  the-4th  proportional  Number  79.8  1. 902213 

Then,  if  the  Diftance.  of  the  Moon  from  the  Sun 

1,  8 Signs,  add  to  57'  30"  ? the  Sum  or 
i 3,4,5,P.ip,i  1 Signs,  fub.  from  59  40  .5  Difference  is 
the  Parallax;  actOrding  to  the  Diftance  of  the  Moon  from  the 
Sun  at  that  tiriie  ; fo  in  the  Example  above,  the  proportional 
Number  i1  19". 8 is 'to  bd  fubtrdifted  from  59'  40",  there  re- 
mains 5 8y  2b,,I  - 

Now  for  the  Horizontal  Parallax  of  the  Moon,  fay, 


As 
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As  prefent  Dift.  of  J a 0 — 

To  the  Mean  — — 

So  S.  Horiz.  Parall.  of  Dift.  > it  ® 58° 
To  S.  true  Horizontal  Parallax  5 5 


20 

IS 


9.  For  the  Parallax  of  the  Moon  in  Altitude. 


As  Radius  -i 

To  C.S  Moon's  Altitude 
So  S.  Horizontal  Parallax 
To  S.  Parall.  in  Altitude  L ]) 


V r n 

90  OO  00 

19  20  23 

o 55  15 
o 52  01 


10.  For  the  Moon’s  Parallax  in  Longitude. 


10.0235565 
io.oooooqo 
8.2296079 
8.20605 14 


10.000000 

9-97477  5 
8.206026 
8.180801 


As  Radius  *—  90  00  00  10.000000 

To  C.S.  Parallacftic  Angle  82  56  51  9.089123 

So  S.  Parallax  in  Altitude  005201  8.179901 

To  t.  Parallax  in  Longitude  00  06  24  7.269024 


11. 


For  the  Parallax  in  Latitude. 


As  Radius  — 9 0 00  00  10.000000 

To  S.  Parallax  in  Altitude  00  52  01  8.179851 

So  S.Parallatftic  Angle  82  5 6 51  9.996701 

]To  S.  Parallax  in  Latitude  00  51  38  8.176552 


12.  To  find  the  Parallax  in  Longitude  by  th«  Log,  Logar. 


OPERATION. 

o • If 

Horiz. Parallax  of  the  Moon  00  55  15  LL  2.964181 

Altir.  Nonagefim.  Deg.  in  J Orb  20  32  22  S.  9.545124 

Di/l.  Moon  from  Nonag.  Degr.  19  16  52  S.  9.518781 

.Parallax  Longit.  of  the  Moon  00  06  24  LL  9.028086 


13.  To 


Uranoscopia.  iy>7 

1 5 To  find  the  Parallax  in  Latitude  by  the  Log.  Loga- 
rithms. 

OPERATION. 

9 / rf 

Horizontal  Parallax  of  the  Moon  oo  5?  15  LL  9.964^ 
Altit.  of  Nonag.  Degr  in  } Orb  20  31  110.5.9:971475 
Parall.  in  Latitude  of  the  Moon  00  51  44  LL  9.933656 

N.  B Becaufe  of  the  Smallnefs  of  the  Triangle  C .)  L in 
Page  152,  the  Sides  may  be  reduced  into  Seconds,  and  fo  re- 
folved  as  a plain  Triangle. 

And  becaufe  the  Moon  is  in  the  Occidental  Quadrant, 
the  Parallax  in  Longitude  muft  be  fubtradfced  j fee  my  Syjiem 
Page  17 9. 


9 


n 


Moon’s  true  Ecliptic  Place 
Parallax  in  Longitude  fub. 
Moon’s  vifible  Longitude  w 
Moon’s  true  Latitude  South 
Parallax  in  Latitude  add 
Moon's  Vifible  Latitude  South 
Moon’s  true  Altitude 
Parallax  in  Altitude  fubi 
Moon’s  vifible  Altitude 
Refradiion  add 
Moons  Altitude  corre&ed 


25  *3  3<J 

6 24 
25  07  12 
221  6 

51  38 
3 13  07 
20  12  48 
00  51  01 
19  20  47 
2 38 
*9  13  45 


By  what  goes  before,  it  is  plain,  that  the  Parallaxes  and 
Refradtions  are  of  a contrary  kind,  vi%.  where  the  one 
is  added,  the  other  is  fubtradfced,  & contra  ; fee  my  Syftem, 
Page  177. 

Note,  When  the  Sun  and  Moon  are  not  conjoined, *as  in  the 
Example  above,  then  you  muft  find  the  Parallaxes  of  - the 
Moon,  and  not  of  the  Moon  from  the  Sun,  as  is  done  in  the 
next  Example. 


In  the  Triangle  J)EZ,  a certain  Author  advifes  to  find 
the  Angle  E>Z,  and  that  fitall  be  the  Complement  of  the 
Parall adfcic  Angle : But  this  never  holds  true,  but  when 

the 
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ihe  Moon  is  at  her  greateft  Limit  of  Latitude,'  or  90  De- 
grees diftant  from  her  Nodes : For  then  doth  the  Circle  of 
Longitude  E.}  fall  at  right  Angles  upon  the  Moon's  Orb,  and 
never  elfe  ; fo  that  at  other  times  you  muft  find  the  paralla- 
ctic Angle,  as  I have  fhewn  above. 

Alfo,  if  you  would  find  the  Parallaxes  by  the  Table  of  the 
Parallaxes  hereunto  annexed,  you  mutt  enter  with  the  Alti- 
tude of  the  Nonagefime  Degree,  and  its  Complement  in  the 
Moon’s  Orb,  and  not  in  the  Ecliptic  ; for  when  the  Moon 
has  South  Latitude  ("as  in  the  Example  above)  the  Altitude 
of  theNonagefime Degree  in  the  Moons  Orb  is  lefs  than  it 
is  in  the  Ecliptic  ; but  when  the  Moon  has  North  Latitude, 
^hen  ’tis  more. 

14.  For  the  Moons  apparent  Diameter  at  the  fame  time.' 

Here  are  three  things  to  be  confidered. 

1.  Inrefpedt  of  the  Horizon. 

2.  In  refpedof  the  Moons  Altitude. 

3.  In  refped  of  the  Moons  difiance  from  the  Earth. 

For  Sir  lfaac  Nervton  has  determined  the  Horizontal  Semi- 
diameter in  the  Sy^igias  15*  45 « an^  in  the  Quadratures 
15' 31”  -i;  therefore  we  muft  firft  find  what  the  Horizontal 
Semidiameter  will  be,  in  refped  of  the  Diftance  of  the  Sun 

and  Moon  at  any  given  time,  it  will  always  hold. 

0 ' o 

As  Radius  -* 90  00  00  10.000000 

To  the  Diff.  of  Semid.  in  d , 8 , and  □ 13.5  1.130334 

So  Si  Diftance  j)  a © 37  53  13  9.788270 

To  the  4th  proportional  Part  8,3  0.9181504 

Now  obferve,  if  the  Diftance  of  the  from  the  © 

. 00,1,2,6,  7,  8 Signs, fub.  from  x 5' 4 5 ^ ? the  Sum. or 

e £ 3,4, 5,9,  to, 1 1 add  to  15  3 if  £ Difference  is  the 

Horizontal  Semidiameter  in  refped  of  the  Diftance  of  the 
Sun  and  Moon  at  the  given  time. 


So 
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So  in  the  Example  before  us,  the  Fourth  proportional 
Number  8^.3  is  to  be  added  to  if  3l"-5,  and  the  Sum 
15'  39", 8 is  the  Moon's  Horizontal  apparent  Semidiametcr, 
according  to  the  Diftance  of  the  Moon  from  the  Sun  4s*  22° 
6'  37''-  . > 

In  the  34th  Page  of  rriy  Syftem  of  the  Planets  demonfirated, 
I have  proved,  that  the  Heavenly  Bodies  are  nearer  the  Ob- 
ferver  when  on  the  Meridian,  than  when  in  the  Horizon,  by 
near  the  Earth’s  Semidiameter  : Whence  it  is  manifeft,  that 
the  Apparent  Diameters  of  the  Planets  are  leaft  in  the  Hori- 
zon, and  greateft  in  the  Zenith  ; and  are  to  each  other  at 
thole  refpebtive  Diftances,  as  the-  Sines  of  thofe  refpedtive 
Diftances  from  the  Zenith. 

For  this  purpofe  I have  annexed  the  following  Table, 
which  enter  with  the  Moon’s,  Altitude  19°  20'  23"  and  be- 
caufe  hie  is  nearer  the  Apogeon  than  the  Perigeon 
I take  out  the  Augmentation  of  her  Diameter  to",  there- 
fore the  Moon’s  apparent  Semidiameter  in  refpecfh  to  her 
Altitude  is  1 5' 44". 

Lajlly,  For  the  true  apparent  Semidiameter  of  the  Moon 
in  relpebt  of  her  prefent  Diftance  from  the  Earth. 

! II 

dtthe  Horiz.  Parall.  of  Dift.  j a © 58  20  Co  Ar.  S78 

To  prefent  Horizontal  Parallax  55  15  358 

So  Apparent  S'emid.  Altitude  15  45  5810 

To  true  Apparent  Semidiamecer  14  55  60^6 

The  Table  is  thus  made  : 

The  Moon’s  Zenith  Diameter  exceeds  her  Horizontal  in 
Perigeon  36".  I would  know,  how  much  her  Horizontal 
Diameter  muft  be  encreafed  at  the  Altitudes  of  30  and  60 
Degrees  feverally  ? 


1 60 
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To  Augment  the  Horizontal  Diameter . 


Alt.  ® 
and  J 

O 

Tier’s 

n 

l| 

fii  1 

®’t  Pa- 
rallax . 

H 

o 

O 

0 

10 

z 
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10 

4 

2 

2 

10 
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4 

10 

8 

4 
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10 

10 

5 

6 

IO 

il 

<5 

7 

10 
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7 

9 

10 
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8 

10 

10 
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9 

11 

10 

20 

10 

12 

10 

zz 

1 1 
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10 

24 

12 

15 

9 

26 

12 

l6 

9 

28 

13 

17 

9 

30 

H 

18 

9 
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8 

34 

l6 
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8 

36 

17 
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8 

39 

18 

23 

8 
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19 

24 

7 

45 

20 

25 

7 
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17 

7 

51 

Zz 

28 

6 

54 

23 

29 

6 

57 

a3 
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6 

60 

24 
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5 

63 
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3i 

5 

66 
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4 

69 
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34 

4 

71 

17 

34 

3 

75 

17 

35 

3 
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28 

35 

2 

81 

28 
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2 

84 

28 

36 

1 

87 

28 

36 

1 

90 

29 

36 

0 
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OPERATIONS. 


Js  Radius  — — 9°  o 

To  Diff.  of  Horiz.  and  Zenith  Diameters  3 611 
So  S.  Altitude  .>  30  o 

To  the  Quant,  to  be  added  to  Horiz. Biatn.  18 


10.000000 

1.556302 

9.658970 

1.255271 


Again, 

o ' 

As  Radius  — » 90  00 

To  Diff.  of  Horiz.  and  Zen,  Diam.  36 
So  S.  Alt.  j)  — > — 60  00 

To  Quant,  to  be  add.  to  Horiz,  Diam.  31 


10.000000 

1.556302 

9.937531 

T493833 


And  after  this  manner  is  the  Table  calculated  ; in  which 
is  alfo  given,  the  Sun’s  Parallax  anlwering  to  the  Altitude. 


15,  Find  the  Greateft  and  Lead:  Horizontal  Parallax' of 
the  Moen  in  the  Sy^igia. 

1.  For  the  Lealf. 


As  the  Greateft  Diftance  of  3 a 9 
To  the  mean  Diftance  . 

So  mean  Hor.  Parall.  in  the  Sy^igia  570  30? 
To  S.  Leaft  Horizontal  Parallax  53  54. 

2.  For  the  Greateft. 

As  the  Perigeon  Diftance  of  > a © 

To  the  mean  Diftance 

So  S.  mean  Horizontal  Parallax  57'  30" 
To  S.  Greateft  Horizontal  Parallax  61  56 


6.0280736 

6.0000000 

8.2233523 

8,1952787 


5.9700320 

6.0000000 

8.2233573 

8.2533253 


The  Table  in  Page  no,  differs  a fmall  matter  from  this  j 
becaufe  that  Table  is  made  to  ferve  as  well  for  the  Moon's 
Eclipfe  as  the  Sun’s. 


M 


16.  Io 
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16.  To  find  the  Moon’s  Greateft  and  Leaft  Apparent  Se- 
midiameter  in  the  Sy^igia, 

1.  For  the  Leaft. 

i *1 

As  mean  Horiz.Parall.  in  the  Sy^igia  57  30  LL  Co  Ar.  813 


To  the  mean  Semidiameter  1 5 45  5809 

So  Apogeon  Horiz.  Parallax  53  54  4 66 

To  leaft  apparent  Semidiameter  1446  6090 

2.  For  the  Greateft. 

As  the  mean  Horizontal  Parallax  57  30  LL  i8j 

To  the  mean  Semidiameter  x 5 45  5®°9 

So  ferigeon  Horizontal  Parallax  61  3 6 114 

Z-499 

To  Greateft  apparent  Semidiameter  16  52  5Sio 


Example,  1.  Let  the  Vifible  Place  of  the  Moon  he  fought 


fiopfis,  and  mark  it  well. 


Given  Apparent  Time  1737,  February 
Equation  of  Time  add 
Equal  Time  — — . 

Moon’s  Orbit-Place  — - ■ 

North  Node  

Argument  of  Latitude  — 

True  Latitude  Moon  North  Defc. 
Reduction  add  — 

Ecliptic  Place  -« 

Suns  Place  — — .... 

Sun’s  Right  Afcenfion  — 

Apparent  Tim.e  from  Noon  add 
Sum  is  Right  Afcenlion  Med.  Ctrli 
Angle  Moon’s  Orbit  with  Equino&ia,! 
Angle  Moon’s  Orbit  with  Ecliptic 


don.  See  the  Sy- 

d. 

h. 

9 

n 

18 

03 

04 

11 

12 

43 

18 

03 

*7 

05 

1 1 

it 

30 

35 

05 

17 

57 

19 

05- 

13 

33 
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35 

33 

01 

33 

n 

II 

3* 

08 

1 1 

11 

08 

44 

341 

36 

33 

05 

30 

28 

4* 

03 

18 

54 

08 

05 

16 
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Diftance  in  the  Equator  to  be  fubtradftd 
Culminating  Paint  in  the  Moon’s  Qrb 
Meridian  Angle  in  the  Moon's  Orb 
Right  Afcenfion  Med.  Cali  Moon’s  Qrb 
Declination  of  the  Culm.  Point  Moon’s  Qrb 
Altitude  Mid-Heaven  in  the  Moon’s  Qrb 
Alt.  Nonagefime  Degree  in  the  Moon’s  Qrb 
Nonagelime  Degree  in  the  Moon’s  Orb 
Defendant  — - > 

Moon’s  Orbit-Place  from  the  Defendant 
Moon  from  the  Nonagefime  Degree 
Moon’s  true  Altitude  r— 

Paralla&ic  Angle  in  the  Moon’s  Orb 
Second  Equation  of  the  Apogeon 
Annual  Argument 
Mean  Anomaly  of  the  } 

Angle  at  the  Upper  Focus 
Elliptic  Equation 

The  Moon’s  Eccentricity  6243  5 Loga 
Diftance  of  the  Moon  from  the  Earth 
Horizontal  Parallax  of  J a ® 

Moon’s  Parallax  in  Altitude  from  the  Sun 
in  Longitude  J a ® 
in  Latitude  ) h © 

Moon's  apparent  Semidiameter 
Moon’s  true  Ecliptic  Place 
Parallax  Longitude  fub. 

Moon’s  Vifible  Ecliptic  Place 
Moons  true  Latitude  North  Defcend. 

Parallax  of  Latitude 
Vifible  Latitude  > South 
Moons  true  Altitude 

Parallax  in  Altitude  of  the  Moon  fubrradi: 
Vifible  Altitude  of  the  Moon 
Refraction  add 

Vifible  Altitude  of  the  Moon  corrected 


07  1 6 40 

5 op  03  3P 

n 19  u 
u n 
97  n 05 

45  39  05 

45  43  57 

6 *5  34  54 
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Thefe  Parallaxes  may  all  be  found  in  the  Tables  of  Pa- 
rallaxes, and  by  the  Logiftical  Logarithms,  exadtly  agree- 
ing with  what  was  found  before  by  help  of  the  Parallactic 
Angle,  and  Parallax  in  Altitude. 

By  which  it  appears,  that  when  you  have  found  the 
Altitude  of  the  Nonagefime  Degree  in  the  Moon's  Orb, 
and  the  Diftance  of  the  Moon  from  the  Nonagefime  De- 
gree, that  then  you  may  find  the  Parallax  in  Longitude 
and  Latitude  by  the  Logiftical  Logarithms  more  fpeedily 
than  by  the  Parallailic  Angle. 

This  Method  of  mine,  of  finding,  the  Nonagefime  De- 
gree in  the  Moons  Orb,  was  entirely  unknown  to  the 
the  'Ancients,  and  confequently  the  Moons  true  Parallaxes 
were  never  truly  found  .till  now  ; as  I have  proved  by  many 
Examinations  of  the  Works  both  of  the  antient  and  modern 
Aftronomers, 

They  never  knew  a diredt  Method  of  taking  the  Nonage- 
fime Degree  in  the  Moons  Orb,  for  want  of  alcertaining  the 
true  Obliquity  of  her  Orb  with  the  Equinodtial  and  Eclip- 
tic" • a Problem  as  ufeful  in  this  Science,  as  the  Light  of  the 
Sun  is  to  the  Eyes. 


CHAP, 
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CHAP.  XIV. 


Of  the  Moon’s  Mean  Motion , and  how  the  Anticipations 
of  the  New  Moons  may  he  found,  by  the  Epacfcs. 

IN  my  Afironomical  Definitions,  Vol.  I.  of  my  SyJfiem,  J 
have  given,  under  the  Word  AL  A,  fuch  Periods  of 
Time,  as  are  mod  ufed  in  the  known  World  : And  becaufe 
it  is  by  the  Sun's  (apparent)  Motion  that  we  meafure  Time, 
I (hall  make  it  my  bufinefs  in  this  Chapter  to  /hew,  how  the 
true  and  mean  Tropical  Years  are  found,  with  their  juft 
^Lengths ; which  from  my  / Ijironomic'al  Tables  ftand  thus : 

d.  h.  ' " 

Sun  enters  Aries  £ I^3  Z rch  -I  ^ 2 q ^ 

2 W34i  19  7 58  37 

True  Length  of  the  Tropical  Tear  365  5 49  1 


The  Operations  of  the  mean  Times  ftand  thus ; 


g O / tr  /// 

0 i.  H nr  HU 

1733 

19  20  58  21  00 

1 7 34 

1 9 20  44  1 0 0 

Mar.i  1 

’ 2 8 59  42  00 

Mar.  1 1 

2 8 59  42  0 0 

0 h.  47' 

i 55  49 

6 

14,4,7  . 0 

29" 

! 1 7. 

36 

1 28 ,43  0 

©in  T 

0 0 00  00  00 

31 

1 5<J  23 

!5 

37 

© in  t” 

00000  0 

M 3 
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From  the  mean  Time  that  the  Sun  enters  Aries  1734,  take 
the  mean  Time  that  he  enters  Aries  1733,  and  the  Differ- 
ence  is  the  true  time  of  the  Length  of  the  Tropical  Year, 
and  the  "Work  ftands  thus : 

d.  h.  ' v' 

, 51734  7 Sun  in  -JM&  \Mffleb  it  £ $S5  31  *'5 
■*°2 17335  mean  Time  £ March  11  i 47  19  oe 

True  Length  of  the  Tropicalfear  365  3 49  oa  15 

tn  the  next  place,  we  muft  find  the  true  Length  of  the 
Xunar  Year. 

In  order  hereunto,  we  muft  firft  find  the  true  Length  of 
each  paean  Lunation,  or  the  true  length  of  each  Synodical 
Ijdonth  ; which  multiplied  by  ia,  will  give  the  Length  elf 
ihe  Lunar  Year,  whofe  Difference  from  the  Solar  Year  is 
the  Epadk,  as  is  manifeift  from  the  following  Work. 

d.  h.  ' " * 

The  Moon  in  one  Hour  movesnearly  00  00  3a  5 6 a.) 

(Which  makes  the  tiftie  of  one  Revolution  a?  07  43  07  00 

This  knoWn,  then,  either  ‘bv  the  Single  Rule  d f Three 
Diredt,  or  by  my  Agronomical  fables  in  the  Second  Volumn 
of  my  Syftem,  You  will  find  the  Sun  move  in  that  time  (ac- 
cording to  apparettt'mi'ddle  Motion ) ±6°  5 5'  4.6" ; the  Moan 
(according  to  mean  Motion)  will ‘move  a 6°  55/4'tfWin  % 
days,  i heiur,  3 ‘min.  a (ec.  4and  the-Sun  in  that  time,  2 degr, 
o min.  '5  2 fe’e.  (3c.  as  is  here  let  down. 

Time  Revolution,  0 moves  in  that  time 

O , I) 

2tf  55  4<J 
2 00  5a 
op  03 

41 
03 

00  12" 


19  6 aj  1 2 


d.  h.  ' " 
*7  7 43  07 
1 1 03  oa 
3 40  09 
16  a< ? 
01  14 
°5 

U 44  * 
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By  this  it  appears,  that  the  mean  Time  between  one  Con- 
juwftion  and  another  of  the  Sun  and  Moon,  is  2 9 Days, 
3 1 hours,  44 min.  6 fee.  which  multiplied  fey  ji  Months, 
gives  354  days,  8 hours,  49  min.  12  fee.  for  the  Length  of 
the  Lunar  Year  ; which  taken  from  the  Solar  Year,  565 
days,  5 hours,  49  min.  2 fee.  15"',  leaves  todays,  20  hours, 
59  min.  50  fee.  1 5'"  for  the  Epad. 

Or,  the  fame  may  be  found,  by  adding  the  time  of  the  Lu- 
nacion,  29  days,  12  hours,  44  min  6 fee.  to  it  felf  12  times  j 
and  then  the  Day  of  the  Month  that  each  Lunation  ends  up- 
on, may  be  found  by  the  Table  of  Days  in  my  Satellite  A- 
Jlfonomy,  Page  94,  as  appears  more  at  large  by  the  Work. 


2 

a 

a 

-5h 

H 

O. 

h. 

» 

1 

29 

1 2 

44 

6 

January  29- 

2 

59 

I 

28 

12 

February  28. 

3 

88 

J4 

12 

18 

March  29 

4 

118 

2 

56 

24 

April  28. 

5 

147 

1 5 

40 

3° 

May  27. 

6 

177 

4 

14 

3<S 

June  2 6. 

7 

206 

17 

oS 

42 

July  25. 

8 

23  6 

5 

Si 

48 

Aug.  24. 

9 

265 

18 

36 

54 

Sept.  22. 

10 

595 

7 

21 

OO 

Oilob.  22. 

i 1 

3*4 

IO 

5 

6 

Novemb.  20. 

11 

3 54 

8 

49 

12 

Deccmb.  to.  Moon's  Year.' 

3^5 

5 

49 

1 

15  Sun's  Year. 

X 1 

10 

20 

59 

5° 

15  Epad. 

But  to  avoid  Fractions  in  Pcadicd,  the  Epad  is  called  1 1’ 
which,  you  fee,  is  too  much  by  3 hours,  o minutes,  9 fe- 
conds,  45"'. 

Further,  if  you  obferve  the  Days  of  the  Month  of  each 
Lunation  in  the  Table  above,  wants  juft  fo  much  of  30,  as 
is  the  Numher  of  Months  that  we  add' to  the  Epad  to  find 
the  )’s  Age,  or  Day  o£  Change,  as  Street  in  his  Verfes  has 
it,  w*. 


0,2,11,2,3^4,5,5, 

»,  8, 10, 10,  thefe  to  the  Epad  fix, 
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Now,  if  the  Length  of  the  Solar  Year  3«>5  Days,  5 hours, 
49  min.  2 fee.  15"'  be  divided  by  the  mean  Time  of  one 
Lunation,  29  Days,  12  hours,  44  min.  die  c,  the  Quotient 
1 2 = 12  flvt-Jil-  are  the  Number  of  Lunations 

in  one  Solar  Year  compleat. 

Or,  divide  the  Circumference  of  che  whole  Zodiac,  360,’ 
by  29  Days,  6 min.  25  fee.  the  mean  motion  of  the  Sun  in 
one  Lunation,  the  Quotient  12  ,4.478?,  nearly  the  lame  as  be- 
fore are  the  Lunations  in  one  Solar  Year  ; which  is  in  its 
loweftTerm  i2r4srT- 

Alfo,  if  the  Length  of  the  Solar  Year.  ? '5  days,  5 hours,' 
49  min.  2 fee.  15"'  be  divided  by  27  dayc  7 hours,  43  min. 

7 fee.  the  5 's  periodical  Month,  the  Q"or  ir  13  rhfyfltlh 
are  the  Number  of  Revoludous  in  olar  Year  Com- 
pleat. 

Lajlly,  If  we  divide  19  Julian  Years  by  the  time  of  one 
mean  Lunation  29  days,  12  hours  44  min.  6 fee  we  fhall 
have  235  or  in  its  leweft  Ifim,  235  47?-“y,  which  I 

are  the  Lunations  that  happen  in  19  Julian  Years  5 and  19 
Julian  Years'are  equal  to  6939  days,  hours. 

OPERATION. 

a.  h.  g 

365  6 
. a-4 

1 4dd 
730 

■ 7 ’ , 

8766  Hours. 

19  Years. 

r • I - , 

78894 

8561? 

t 14)1665 54fi5"93 9 d,-*-i8  ih 
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Then,  to  find  in  what  time  235  Lunations  are  made,  al- 
lowing the  time  of  one  Lunation  to  be  2.9  d.  .12  h.  44  6U, 
the  Work  ftands  thus 

If  x : 29  d.  12  h.  44 '6"  % : 235  ? 

There  doth  come  out  £939  Days,  16  hours,  43  min.  30 
fee.  which  are  lefs  than  19  Julian  Years  by  1 hour,  itfmiu. 
30°  feconds.  For, 

d.  h.  ' " 

19  Julian  Years  are  <>939  18  00  00 

335  Lunations  are  performed  in  6939  16  43  30 

Difference  x 16  30 

And  confequently,  the  New  Moons  -after  19  Julian  Years 
will  not  return  to  the  fame  Hour  of  the  Day  j but  will  hap- 
pen 1 hour,  16  min.  30  fee.  fooner  ; which  in  the  lpace  of 
357  Years  will  amount  to  one  intire  Day,  as  appears 
by  this  Work  : 

d.  ' " Y.  h.  Y. 

If  1 1 6 30  : 19  ::  24  257  »y.xT=!  ? 

K 

But,  according  to  fome  Authors,  it  will  be  but  510  Hit 
Years  5 becaufe  they  make  the  Length  of  the  Lunar  Syno- 
dical Month  confift  but  of  29  days,  12  hours,  44  minutes, 
3 feconds  ; therefore  235  Lunations  are  made  in  6939 
days,  16  hours,  31  min.  45  fee.  .which  are  lefs  than  19  Ju- 
lian Years  by  x hour,  28  minutes,  15  feconds. 

But  Kjngjley,  in  his  Ephemeris  for  the  Year  1712,  makes 
it  6939  days,  16  hours,  32  min.  2S  fee.  5"' ; that  is,  1 hour, 
27  min.  31  fee.  55"'  fooner. 

The  Lunations  return  in  19  Years,  which  amounts  to  one 
Day  in  312  Years,  nearly  agreeing  with  John  Newton 

in  his  Qofmography,  Page  375. 

See  tail's  Aftronomicd  LeBures,  where  he  makes  it  but 
304  Yeats  that  the  Lunation  will  make  up  to  compleat  one 
whole  Day. 


Now 
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Now,  how  thefe  Authors  make  the  time  of  the  mean  Lu- 
nation to  be  only  29  days,  11  hours,  44  minutes,  3 feconds, 
they  do  not  any  where  inform  us  : This  is  fhorter  than  what 
I make  it,  by  3 Seconds.  This  difference  may  feem  inconfi. 
derable;  yer.  in  procefs  of  time  it  will  make  a confiderable 
Error. 

And  now,  becaufe  the  New  Moons  do  not  return  at  the 
End  of  1 9 Years,  exactly  at  the  fame  time  of  the  Day,  but 
1 hour,  id  minutes  30  feconds  fconer  than  they  did  i9Years 
before;  and  that  10357  Years  they  will  anticipate  one  Day; 
which  proves  that  the  Epadt  it  felf  varies  i in  every  357 
Years ; that  is,  for  every  357  Years  paft,  one  Day  is  to  be 
fubcraded  ; and  for  every  357  Years  to  come,  the  Epadb  it 
to  be  increafed  by  1 ; that  is,  when  you  have  found  the 
Epadk  in  the  Julian  Account,  according  to  the  common  me- 
thod, for  every  357  Years,  from  the  Year  of  the  Nicent 
Council  312  (fonie  fay,  it  wasin  the  Year  325,  fays, 

it  was  in  326,}  you  are  to  add  1 to  the  Julian  Epadt  : And 
from  the  Roman  Epadt  fubtradl  fo  many  Days  from  the  Eng - 
Ufh  Epadt,  as  are  the  difference  between  the  two  Accounts 
in  that  Century. 

As,  for  Example  ; in  the  Year  1734,  the  Englifh  Epadt  is 
6 ; from  which  take  1 1,  the  difference  between  the  Julian 
and  the  Gregorian  Epadt  (by  borrowing  30)  there  remains 
2 5,  for  the  Gregorian  Epadt. 

At  the  Nicene  Council  they  placed  the  Golden 
Number  right  againft  the  Day  of  the  Month  in  the  Kalen- 
dar,  on  which  the  Moon  Changed,  and  fo  was  of  good  ufe  to 
find  the  Day  of  the  New  ) , and  alfo  the  Feaft  of  Eafter ; 
but  for  the  reafons  above  given,  (concerning  the  Epadt,)  the 
former  of  thefe  is  become  wide  of  all  Truth:  The  prefent 
Age  has  gained  no  lels  than  Four  whole  Days,  fince  the 
Nicetie  Council ; that  is,  the  Moon  that  Changed  on  the 
29th  Day  of  December  then,  will  in  this  Age  Change  on  the 
25th  Day  of  the  fame  Month. 

As,  for  Inftance;  I find  a Number  of  Years  between  1734 
and  the  time  of  the  Nicene  Council,  that  being  divided  by 
19,  leaves  for  the  Remainder,  nothing;  which  Number  of 
Years  are  1406  ; which  taken  from  1734,  leaves  318;  in 

which 
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which  faid  Years,  vi%.  328,  and  1734,  the  Golden  Number 
is  5 j and  in  that  Interval  of  Years  there  are  Seventy  four 
I Revolutions  of  the  Golden  Number,  and  (near,)  Four  cf 
the  Epadt.  By  which  I prove,  that  the  EpadF  nrnft  be  Id's 
| in  the  Year  33,8,  by  4,  than  it  is  in  the  prelent  Year  1734, 
as  appears  more  plain  from  the  following  Table,  wherein  I 
have  placed  the  Years  of  the  Niccne  Council,  and  the  Years 
of  the  prefent  Age  together, with  the  Golden  Number  to  thole 
Years,  and  alfo  the  Epadtsanfwering  each,  feverally  j whofe 
Difference  of  the  Epadts,  you  fee,  are  Four. 


EpadF  IS 

7 

18 

19 

IO 

311? 

313  1 

> 324? 

315} 

316  ; 

n r’  9 

1 

S-2 

1 718  J 

1719J 

1730J 

173  0 

*73i; 

Epadf  19 

1 1 

22 

3 

11 4 

EpadF  21 

2 

13 

14 

10 

517  J 

Si8> 

3-97 

3 3°  7 

. 3 J 1 *j 

>S 

(.6 

il 

L 

3 C 9 

1733  J 

‘nuS 

1 735  J 

i73<Si 

1737] 

Epadl  25 

6 

17 

28 

9 

From  this  Table,  it  is  plain,  that  if  you  take  the  Epadfc 
for  any  Year  about  the  time  of  the  Necene  Council,  as  fup- 
pofe  311,  the  Epadt  was  then  25  ; and  add  to  it  for  the 
Month  of  December  ("according  to  Page  167J  this  Sum  15, 
taken  from  60,  leaves  25  for  the  Day  of  the  New  Moon; 
over-againft  which  Day,  in  the  Kalendar  of  our  Common 
Prayer  Book,  you  will  find  the  Golden  Number  19  placed, 
and  fo  they  placed  the  Golden  Number  over-againft  the  Day 
in  every  Month  on  which  the  Moon  Changed. 


If 
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If  therefore  you  place  the  19  Golden  Numbers,  or 
Primes,  right  againft  the  Day  in  each  Month,  on  which  the 
Moon  Changeth,  you  will  have  a Table  of  the  Days  of  the 
New  Moons  in  this  Age,  and  will  ferve  for  near  357  Years 
to  come. 

That  my  young  Aftronomical  Reader  may  be  furniflied 
with  every  thing  for  his  purpofe  (with  things)  of  this  kind, 
I fltall  here  infert  the  Calculations  of  the-Sun’s  Ingrefs  in- 
to the  Equinodtial  Sign  Aries  in  the  Year  of  Chrift  3x2,  it 
being  the  iirft  Year  of  the  Nicene  Council,  and  is,  from  my 
Tables,  as  follows. 


Equal  Time 
at  London. 

Longit,  © 

S.  0 ' " 

Anom.  © 

s 0 ' " 

Radix  301 

Years  } z° 

March  20 

Hours  4 

Minutes  55 
Seconds  35 

9 10  9 IG 

0094 
11  29  45  4° 
2 17  51  58 
9 5i 
2 1 6 

I 

6 2.6  54  40 
11  29  48  4 

11  29  44  37 
2 17  51  45 

9 5i 

2 16 

1 

ri  28  8 0 

15x0 

0000 

Mean  Mot. 
Equat.  add 

Sun  in  Aries 

9' 14  31  14 

But 
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But  the  mean  Time  of  the  Vernal  Equinox  happens 
I thus : 


Equal  Time 

1 Longitude  Sun. 

S.  0 ' (I 

Radix  301 

9 ' 10  09  10 

Years  ao 

OO  OO  04 

Year  1 

rr  29  45  40 

March  zz 

z 19  50  14 

Hours  z 

04  5 6 

Minutes  zz 

54 

Seconds  37 

x 

Sun  in  Aries. 

CO  00  00  00 

At  the  beginning  of  this  Chapter  I told  you,  that  the  Sun 
i enter’d  Aries  this  Year  1734,  March  the  9th  day,  7 hours,  58- 
min.  37  fee.  under  che  Meridian  of  London  ; which  is  fooner 
I than  it  did  at  the  time  of  the  Nicene  Council  by  ■ 10  days,  20 
* hours,  5 6 min.  58  fee.  (not  regarding  the  Difference  of 
Meridians  in  this  Cafe.) 

The  Julian  Year,  36’5  days,  6 hours,  exceeds  the  Tropical 
i Year  365  days,  5 hours,  49  min.  2 fee.  1 5"',  by  10  min.  57 
I lee.  4 5"! ; therefore  to  know  in  what  time  this  will  amount 
| to  a whole  Day,  fay  thus : 

If  to'  57"  45/:/  : 1 Year:  : 14  h.  : 131  Y.  equal  to 

I 13 1 ifD.  Years  ? 

Here  you  fee,  that  in  1411  Years  the  time  of  the  Vernal 
I Equinox  has  gone  back  10  days,  20  hours,  56  min.  58  fee. 
I fo  that  if  the  Julian  Year  goes  on  thus,  without  any  Correc- 
I tion,  in  Procefs  of  time  the  Sun  will  come  to  enter  Aries  on 
Ghrijhnas  Day  : And  to  know  how  many  Years  it  will  be 
‘ere  it  come  to  be  fo,  is  made  manifeft  from  this  Work  : 


Dec.  6 
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Dec.  6 
Jan,  31 
Feb.  *8 
Ivlar.  9 

D.  

If  1 : 141.3569  : ; 74  Days. 

74 

5154176 

91949.8; 


9710.4106 
1734  add 

Year  of  Chrift  1 1454  when  the  Sun  will  enter  Aries  upon 

Cbriftmas-D  ay. 

How  ftrangely  will  the  Seafons  of  the  Year  be  alter’d,  to 
what  they  are  now,  if  any  Perfon  were  to  be  alive  to  fee  it ! 
But  if  the  World  endure  fo  long,  the  People  then  living  will 
not  know  any  Alteration  ; becaufe  this  Alteration  is  made 
gradually,  and  by  little  and  little  j fo  that  in  an  Age  the 
Vulgar  cannot  perceive  it. 

If  we  examine  this  Time  by  the  motions  of  the  Sun  and 
Moon,  we  (hall  find  it  too  (bore : However,  this  will  ferve 
our  purpofe  well  enough. 

Tiooker,  in  his  T raElatus  Pafcbalis,  Page  5,  tells  us,  that  the 
Chriftian  Church  have  been  always  ftudiotis  and  folicitous, 
as,  not  only  the  Biihops,  but  the  Oecumenical  or  General 
Councils  have  diligently  preferibed  what  time,  and  Day  of 
the  Year,  with  what  Rite,  and  Ceremonies  the  Holy  Feaft 
of  Eafter  fhould  be  Celebrated  ; that  all  Controverfies  which 
happen’d  concerning  the  fame  in  the  Primitive  Times,  might 
be  removed  and  taken  away  : Which  was  accomplifhed  by 
the  Fil'd:  General  Council  at  Nice,  in  the  Year  after  Chrift 
526;  the  Canons,  or  Rules  of  which  Council  were, 

firft,  That  the  Equinoctial  Day  fhould  be  obferved  upon 
the  aft  Day  of  March. 

Secondly , 
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Secondly,  That  the  Full  Moon  happening  upon  the  %\Jl 
Day  of  March,  or  the  next  Day  after,  fhould  be  counted 
the  Full  Moon  of  the  Month  Nifan  ( which  is  part  of  our 
March  and  April.) 

Thirdly,  That  the  Sunday  which  next  followed  that  fuc- 
ceeding  Full  Moon,  fhould  be  Eafier-Day  ; but  if  the  14 tb 
D»y  of  the  Moon  fhould  happen  to  be  on  the  Sunday,  then  the 
next  Sunday  fhould  be  Eajler- Day. 

And  this  is  the  Decree  of  the  faid  Council  of  Nice  j for 
which  there  are  thefe  Reafons  : 

Fir[i,  That  there  might  be  fome  Analogy,  or  Correfpon- 
dency  between  the  Jtm(h  and  Chriftian  Pafcha,  or  Eejler-, 
but  fo,  that  the  Jemjh  Solemnity  might  at  no  time  concur 
with  the  Chriftian  Memorial  of  the  Refurre&ion  of 
Chrift. 

Secondly,  That  at  no  time  an  Eclipfeof  the  Sun  fhould  be 
feen  at  the  Feaft  of  Eajler,  as  that,  which  was  miraculous, 
at  the  Death  of  Chrift,  and,  contrary  to  the  Courfe  of  Na- 
ture, happening  at  the  Full  Moon,  left  it  might  give  occafion 
to  the  and  Infidels  to  calumniate  the  Chriftians. 

Now,  becaufe  our  Eajler  can  never  fall  lower  than  the 
Twenty  fecond  Day  of  March,  nor  higher  than  the  Twenty 
fifth  Day  of  April,  I will  here  fubjoin  a Table  of  its  Limit, 
anfwqring  one  Cycle  of  the  Moon . 
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^Tabled/  Eafter-Limit. 


The  Ufe  is,  Having  found  the  Golden  Number  for  the 
Year,"'  right  againft  it  in  this  Table  is  Eafier-Limit  that  lame 
Year  ; and  the  next  Sunday  following  this  Limit  is  Enjler- 
Day  in  die  Julian  Account.  So  this  Year  1734,  the  Golden 
Number  is  6 ; againft  which  is  April  10,  Eafier-Limit  ; the 
next  Sunday  after  IS  April  14,  Eofter- Day,  &c. 

In  the  above  Dilcourfe,  where  I have  mentioned,  that  at 
the  General  Council  they  eftablifhed  the  Rule  for  finding  the 
Holy  Feaft  of  Eajlcr  ; the  Full  Muon  there  mentioned  is  not 
the  true  time  of  the  © and  } 's  Gppolidon  in  an  Aftrono- 
mical  Senfe  ; but  the  Day  only  of  the  3’smean  Oppofition, 
which  is  called  the  Ecclefiaftic al  Full  Moon,  as  is  exprelfed  in 
our  Common  Prayer-Book  ; according  to  which  Rule  I have 
framed  this  following  Table,  which,  by  the  help  of  the  Gol- 
den Number,  and  Roman  Dominical  Letter,  gives  the  Romm 
Eajler.  Jn  which  Table,  ail  thofe  Days  with  no  Name  to 
them  are  in  -April. 


G.N. 

Limit. 

GN. 

Limit. 

1 

April 

5 

I X 

April  x 5 

n 

March 

2.5 

I 2 

April  4 

3 

April 

l3 

13 

March  24 

4 

April 

2 

H 

April  1 2 

5 

Mat  cb 

2 2 

15 

April  X 

6 

April 

10 

1 6 

March  2 x 

7 

Mr  arch 

30 

17 

April  9 

8 

April 

1 8 

x 8 

Ml  arch  . 29 

9 

April 

7 

19 

April  17 

10 

March 

27 

A 
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^ Table  to  find  the  Roman  Eafter. 


a 

2 

s 

a 

2 

4 

5 

6 

A 

R 

C 

D 

E 

F 

G 

April  16' 
9 

Mar.  26 
April  1 6 
2 

. -3 

Apr,  17 
3 

Mar.  2 7 
Apr.  17 
3 

24 

Apr.  18 
4 

Mar.  2 8 
Apr.  11 
4 
2-5 

Apr.  19 
S 

Mar.  2 9 
Apr.  12 
5 

19 

Apr.  20 
6 

Mar- 30 
Apr.  13 
6 

2o 

Apr.  14 
7 

Mar.31 
Apr.  14 
Mar.31 
Apr.  21 

Apr.  15 

8 

Mar.25 
Apr.  1 5 

1 

22 

7 

9 

lo 

I I 

12 

13 

*4 

IS 

8 

2 

3 

Mar.28 

Mar.  29 

Mar.  30 

Mar.31 

1 

9 

16 

17 

Apr.  18 

Apr.  19 

Apr.  20 

Apr.  2 1 

22 

10 

9 

IO 

1 1 

11 

6 

7 

8 

n 

Mar.  2(7 

Mar.27 

Mar.28 

Mar.29 

Mar. 30 

Mar.  3 1 

I 

12 

April  16 

. 17 

Apr.  18 

Apr.  1 9 

Apr.  13  Apr.  14 

15 

n 

2 

3 

4 

5 

* 

7 

8 

m 

Mar.  2(5 

Mar.27 

Mar.28 

Mar.22 

Mar.23jMar.24 

Mar.2  5 

15 

April  16 

Apr.  10 

Apr.  11 

Apr.  12 

Apr.  13 

Apr.  14 

*5 

16' 

2 

3 

4 

5 

6 

7 

1 

T7 

23 

Mar.  2 4 

18 

19 

20 

21 

*2 

.8 

9 

Apr.  10 

I I 

I 2 

13 

7 

8 

19 

■ 2 

Mar.27 

Mar.28 

Mar.29 

Mar.  30 

Mar.31 

1 

Note,  7 x 19  =133,  x 4 = 531.  Tbatis,  4x7  X 19=531 
=±19  X 28=  532, the  Revolution  of  Eafter  in  both  Accounts. 
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CHAP.  XV. 

fto  find  by  Calculation,  the  Xlatft'udes  and  Lcngtiudes  of 
all  thofe  Places  on  the  Globe , where  the  principal  Ap- 
pearances of  Solar  Eclipfes  are  feen. 

tO  give  an  Account  of  the  chief  Phenomena  of  a Solar 
Ectipfe,  and  to  defcribe  the  Places  on  the  Earth;  where 
they  will  happen,  whilft  the  Shadow  of  the  Moon  goes  along 
with  the  Earth,  , , , „ ■ 

Let  H,  © B M represent  the  Globe  of  the  Earth  revolving 
from  Weft  to  Eaft  by  its  Diurnal  motion  upon  the  Axis 
Kid’s  testate,  **  © ©.  P being  the  North  Pole  ■ but  tli'e  South 

. . Pole  lieth  hid,  being  turned  as  much,  from  Q on 

the  other  fide  from  us,  as  P is  on  this  fide  towards  us. 

Let  the  Hemifphere  of  this  Giobe,  feen  in  the  Scheme,  be 
that  which  is  enlighten’d  by  the  Sun  ; thereforelhe  Sun  will 
^Uredtly  and  perpendicularly  lhine  on  the  Circle  H © B M, 
whofe  Pole  is  ®. 

.And  this  may  be  truly  proved,  and  reprefented  by  an  ar- 
tificial Globe,  thus  : 

Mark  the  Sun’s  Place  in  the  Ecliptic,  and  mpve  the  Meri- 
dian in  the  Horizon  till  the  Sun’s  Place  be  in  the  Zenith. 
Here  flay  it. 

Now  all  thofe  Places  that  are  above  the  Horizon  are  en* 
lighten’d,  and  thofe  under  the  Horizon  are  in  Darknefs. 

The  upperPart  of  the  Globe  is  here  reprefented  by  the&Vc/f 
H©OB,  which  in  Projections  of  this  nature  is  called  the  Ho- 
rizon of  the  Eart’s  enlighten'd  Disk • And  the  Bignefs  of  this 
Disk  is  to  be  eftimated  by  the  Angle  under  which  the  Earth 
is  feen  from  the  Moon,  and  is  of  the  fame  Quantity  with  her 
Horizontal  Parallax.  And  P © © is  the  Axis  of  the  Globe. 
It  is  certain,  that  it  is  Noon  at  every  Place  of  the  Earth, 
when  the  Earth  comes  to  that  Half  of  the  Circle  P©0, 
which  is  fcere  vifible  ; becauf?  the  Sun  is  in  the  Plane  of  it. 
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A I J’fepf’efents  th6  Wa|  of  tfie  Cen'ftr  of  the  Moon's  Pe- 
numbra, defcribing  the  Xfadl  B /H,r  oii  the  Surface  of  the 
Earth.  Tho’  th'e  Hemifphereof  the  Earth,  which  is  enligh- 
ten’d by  the  Sun,  and  cohfeqiifentiy  Has  Day,  be  fuppoied  td 
bi  railed  up  above  the  Surface  of  fhe  Scheme  ; yet  theVfay 
A I is  coUceivfeff  to  be  gone  pHrO*  by  the  Center  of  the  I|d- 
hatribra,  oh  the  Plane  of  the  Disk,  upon  which  thft  faid  He- 
mifpiefe  (lands. 

Moreover,  tho*  P © ©,  L©  Q.  (the  Ecliptic)  and  N e © 
be  Circles  in  the  faid  enlighten’d  Hemifphere,  croiSrig  one 
another  in  0,  the  Point  dirfecftly  Under  the  Sun,  they  all  re- 
prefent  the  right  Liftes  upon  the  Disk  of  the  Earth,  diredlly 


ufider  theft  Circles,  wf.  tlioft  which  are  the  Orthographical 
Projedion  of  thofe  Circles,  when  the  Eye  is  fuppbfed  tri  a 
diftant  Point  of  the  Right  Line  which  joyns  the  Centers  of 
the  Earth  and  Sun. 

ft  is  plain,  that  when  thfe  Center  of  the  Moon's  penumbra 
is  come  to  A (nachely,  when  thh  i>ehutfibroUs  Circje  touches 
the  Earth’s  Disk  at  O)  the  fielipfe  of  the  Sun  will  begth  to 
an  Inhabitant  at  O.  Now  he  that  is  at  O,  by  the  Diurnal 
Revolution  of  the  Earth  begins  to  enter  the  enlighten’d  Hemi- 
fphere ; that  is,  the  Sun  rifes  to  him. 

Therefore  to  the  Inhabitant  of  the  Earth  at  O,  whom, 
firftof  any  Inhabitant  of  the  Earth  the  Penumbra  reaches, 
the  riling  Snn  will  firftof  all  appear  to  be  Eclipfed  in  its  up- 
per or  Weftern  Limb. 

When  the  Gentfer  of  the  Penumbra  it  (elf  comes  to  the 
Earth  atB,  art  Inhabitant  there  ftes  the  Riling  Sun  totally  E- 
ciipfedj  becaufe  he  is  under  the  Center  of  the  Penumbra  ; 
that  is,  if  the  Sfemidiameter  of  the  Moon  exceed  that  of  the 
Sun : But  if  it  doth  not,  it  will  be  a Central  Eclipfe,  and 
confequently  Annular  to  him. 

He  tbit  lives  at  C,  fees  the  Sun  Centrally  Eeiipfed  in  the 
Meridian, 

Thofe  that  live  at  t (when  the  Center  of  the  Penutftbra  is 
come  to  d)  where  the  whole  Penumbra  is  involved  within 
the  Earth's  Disk  (and  this  always  happens  when  the  true  La- 
titude of  the  Moon  is  left  than  the  Difference  between  the 
Semidiameter  of  the  Penumbra*  and  the  Semidiameter  of 
the  Earth’s  Disk)  will  perceive  an  Eclipfe  of  the  Sun  to  end 
write  lower  Limb  of  the  riling  Sun. 
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When  the  Center  of  the  Penumbra  comes  to  e,  the  Axis 
of  the  Ecliptic,  the  Sun  will  be  Centrally  Eclipfed  in  the 
the  Nonagefime  Degree  ; and/,  the  Axis  of  the  Moon  s Way, 
is  the  middle  of  the  Univerfal  Eclipfe. 

When  the  Center  of  the  Penumbra  comes  to  G, 
the  Inhabitants  of  the  Earth  at  M will  perceive  the  E- 
clip  fe  of  the  Sun  to  begin,  as  the  Sun  fets  : For  here  the 
Penumbra  doth  laft  of  all  touch  the  Disk,  as  it  is  ready  to 
go  out  of  it. 

And  when  the  Penumbra  is  come  to  H,  the  End  of  the 
Disk,  the  Spectator,  which  at  that  time  is  at  that  Point,  fees 
the  fetting  Sun  (becaut'e  being  ready  to  change  Day  for 
Night,  he  goes  out  of  the  enlighten’d  into  the  darken’d  He- 
mifphere)  Centrally  Eclipfed. 

And  Lajlly,  He  that,  being  at  I,  receives  the  laft  ftroke 
of  t be  Moons  Penumbra,  fees  the  fetting  Sun  as  it  were 
contiguous  to  the  Moon  in  its  upper  Limb,  and  the  End  of 
*he  Eclipfe,  both  univerfal  and  particular  every  where. 
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fn  my  Compleat  Syjlem  of  Ajlronomy,  1 have  fhewed  howto 
Calculate  the  Times  and  Quantities  of  a Solar  Eclipfe,  both 
for  any  particular  Place  on  the  Globe,  and  alfo  the  time  of 
the  Ceneral  Eclipfe,  fliewing  there  the  time  the  Penumbra 
takes  up  in  in  its  PalTage  over  the  Earth’s  Disk  ; but  the  La- 
titudes and  Longitudes  where  thofe  Appearances  happen,  I 
have  purpofely  omitted,  then  intending  to  give  a particular 
Trail  by  it  felf  j which  I dial!  here  do  in  the  following  man- 
ner. 

And  lirft  of  all,  you  mud  carefully  obferve  rhefe  follow- 
ing Preliminaries. 

Firfl,  By  the  17th  Precept  of  my  Compleat  Syjlem  of  Agro- 
nomy, you  mud  Calculate  rhe  Times  of  the  General  Eclipfe- 
for  the.  Meridian  of  London,  and  delineate  the  Scheme.  to: 
lliew  the  PalTage  of  the  Penumbra  over  the  Earth’s  Disk 
during  the  time  of  the  propofed  Eclipfe,  that  lb  you  may 
have  all  the  Kequififes  in  readinels,  as  you  will  have  occafi- 
on  for  them  in  your  following  Work. 

Secondly,  If  the  true  Latitude  of  the  Moon  at  the  equal 
Time  of  the  true  Conjunction  be  lefs  than  the  Sum  of  the 
Semidiameter  of  the  Earth’s  Disk  and  Penumbra,  the  Sun 
then  will  be  Eclipfed  fomewhere  on  the  Earth  : But  if  it 
exceed  the  Semidiameter  of  rhe  Earth’s  Disk,  rhere  wi[|  be 
but  one  Angle  of  Incidence,  and  the  Eclipfe  will  not  be  any 
where  Total. 

1.  If  the  true  Latitude  of  the  Moon  be  lefs  than  the  Se- 
midiameter of  the  Earth’s  Disk,  but  more  than  the 
difference  between  the  Semidiameters  of  the  Earth’s: 
Disk  and  Penumbra,  the  Eclipfe  will  then  be  Central, 
and  there  will  be  two  Angles  of  Incidence. 

3.  If  the  true  Latitude  of  the  Moon  be  lefs  than  the  diffe- 
rence between  the  Semidiameters  of  the  Earth’s  Disk 
and  Penumbra,  there  will  be  three  Angles  of  Inci- 
dence, and  the  Eclipfe  will  be  Total,  if  rhe  Diameter 
of  the  Moon  exceed  the  Seinidiamerer  of  the  Sun,  o- 
ther  ways  Annular. 

Thirdly,  The  firft  Angle  of  Incidence  is  made  at  the  Sun 
by  the  Axis  of  the  Moon’s  Orb,  and  by  a Line  drawn  from 
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th,etjce  to  m*et  the  Me0”’?  Orb  in  the  Center  of  the  Pengm- 
beg.  jyhen  it  cuts  the  Circumference  of  the  Circle,  that  ISt 
ftruck  with  the  Sum  of  the  Sepudiameters  pf  the  Earth'll 
D]sk  jn4  Penumbra. 

The  fepond  Angle  of  Incidence  i$  triad#  the  Sun,  by  th.e 
£xis  of  the  MOPn’s  Way  Of  Orb,  and  by  a Line  drawn  fro® 
tb,e  Sun  to  the  Center  of  the  Penumbra,  when  it  cuts  the 
Earth’s  Disk. 

The  third  Angle  of  Incidence -is  made  at  the  Sun,  by  the 
A$is  of  the  Mpon’s  Way,  and  by  a Line  drawn  from  the 
Sun  to  meet  the  Moon’s  Way  in  the  Center  of  the  Penum- 
bra when  it  cuts  the  Perimeter  of  the  Circle  that  is  fwept 
with  the  Difference  of  the  Semidia, meters  of  th$  Earth’s  Disk 
and  Penumbra.  And  fhefe  are  alj  the  Varieties  that  can 
happen. 


Fourthly,  That  the  Angle  Orient,  or  Altitude  of  the  Npni)- 
ggd.me  Degree  in  Projections  for  this  purpofg,  is  the  Angle 
made  by  the  Axis  of  thp  Ecliptic,  and  by  a Line  draw 
from  the  Sun  to  any  Point  in  the  Earth’s  Disk,  where  the 
Center  of  the  Penumbra  touches  it  at  any  given  rime. 

And  this  Angle  may  be  found  at  all  times,  by  adding  Of 
fubtrading  the  Angle  of  the  Moon’s  Way,  to,  or  from  the 
Angles  of  Incidences  feverally,  as  your  own  Reafon  will  foon 
dired,  better  than  a Multitude  of  Words:  For  If  the  Angle 
of  the  Moon’s  Way  lie  within  th.e  Angle  of  Incidence,  then 
you  muft  fubtrad  ; but  if  it  lie  without,  you  muff  add. 

And  by  this  Difcovery  which  I have  made  in  the  fyple- 
fitn  Method,  you  have  not  any  occafion  to  find  the  Latitude 
pf  the  Moon,  except  when  the  Center  of  the  Penumbra  is 
either  in  the  Nonagefime  Degree,  or  Centrally  Eclipfed  in 
the  Meridian  ; and  then  make  the  Semidiameter  of  the 
Disk  the  Radius  of  a Line  of  Sines  on  the]  Sedor  ; then 
will  © e in  all  the  univerfal  Schemes  be  the  Co-Sine  of  the 
Altitude  of  the  Nonagefime  Degree  or  Angle  Orient; 
and  © c the  Co-Sine$  of  the  Angle  Orient,  when  the  Cen- 
ter of  the  Penumbra  is  upon  the  Earth’s  Axis  j which  two 
Analogies  you  will  find  in  tl>eir  proper  places. 


Fifthly,  The  Amplitude  of  the  Path  is  always  that  Arch  in 
the  Horizon  of  the  Disk  between,  where  the  Axis  of  the 
Globe  cuts  it,  and  where  a Line  drawn  from  the  Sun  to  the 
Place  where  the  Center  of  the  Penumbra  cuts  j.t ; which 
may  b^  meafured  on  th,e  Chords,  "if  you  make  the  Semidia- 
'•  ' " " ' meter 
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meter  of  the  Earth’s  Disk  rfie  Radius  of  the  Chord  of  6o° 
upon  the  Sector.  Where  ncke, 

- • 

Sixthly,  If  with  the  Altitude  of  the  Nonagefime  Degree, 
and  the  Cufp  of  the  Afcendanr,  you  enter  the  Table 'of  the 
• Angle  Orient,  where  you  find  them  to  meet  in  the1  Table, 
is  the  Latitude  of  the  Place  North.  But  if  you  cannot  find 
them  throughout  al|  the  Table,  then  enter  with  the  op’pdlite 
Degree  Amending,  an4  you  will  have  the  Latitude  of  the 
- Elate  South.  Except  in  the  Polar  Circles,  where  ir  is 
I doubtful. 

Seventhly,  If  the  Time  at  London  be  lefs  than  it  is  at  the 
Place  fought,  then  the  Place  lies  to  the  Eaft  of  London  ; but 
f if  it  be  more  at  London  than  at  the  Place  fought,  then  it  Lies 
| to  the  Weft  of  the  Meridian  of  London , 

Eighthly,  Obferye  in  both  methods  for  finding  the  Diffe- 
rence of  Longitude,  that  you  always  fubtra#  the  Right  A- 
v fcenfion  of  the  Medium  'Ceeli  at  London  from  theRight  Afcenfi- 
on  of  the  Medium  f .tli  at  the  Place  you  are  Peeking,  and  the. 
Remainder  is  the  Difference  of  Meridians  in  die  f^epleriah; 
method.  From  the  Eaft,  borrow  a Circle,  if  you  cannot  idb- 
I trad.  • 

Alfo  in  the  Flamfledinn  method,  fubtraCt  the  time  of  Sun- 
. riling,  Sic.  London,  from  the  time  at  the  other  Place,  and 
v the  Remainder  is  the  Difference  of  Meridians  to  the  Eaft  of 
| the  Meridian  of  London  ; buc  if  the  Remainder  exceed- a 
Semicircle,  or  i8o°,  then  dedutft  i8o°  from  it,  and  the'  Re- 
mainder is  the  Longitude  Weft  of  London, 

To  the  Sun-riding  always  add  12  Hours,  and  to  the  tiiyie 
I of  Sun- fitting  borrow  24  Hours,  if  Subtraction  cannot  :be 
made. 

Ninthly,  When  you  find  the  Latitude  of  the  Place  by  the 
| XeplerUp  method,  the  Angle  Orient  is  found,  as  J .have  di- 
redtedln  the  Fourth  hereof,  except  when,  the  Center  of  the 
Penumbra  is  upon  the  Earth’s  Axis  ; and  then  it  1114ft  .be 
[ done,  as  you  will  find  in  their  proper  Places. 

But  at  any  other  time,  if  you  would  prove  my  Method  of 
Bfinding  the  Angle  Orient,  as  fhewn.in  the  fourth  hereof; 
f then  when  the  Center  of  the  Penumbra  is  at  A or  I,  (|)  A = 

I®  I muft  be  made  Radius,  by  faying, 

N 4 As 


184  U R A N O S C O P X fti 

As  the  Sum  of  the  Semidiameter  of  the  Earth’s  Disk  and 
Penumbra  = 0 A = ® I, 

Is  to  the  Radius  ; 

So  is  the  Moons  Latitude, 

,To  the  Co  Sine  of  the  Angle  Orient,  or  Altitude  of  the 
Nonagefime  Degree. 

When  the  Center  of  the  Penumbra  is  at  B or  H,  then  ®B 
'==  © H muft  be  made  Radius.  And  when  the  Center  of 
the  Penumbra  is  at  d or  G (in  Figure  1.)  then  ® d — ®G 
muft;  be  made  Radius ; that  is, 

As  the  Difference  between  the  Sjemidiameter  of  the  Pe- 
nurnbra  and  Earth’s  Disk, 

Is  to  the  Radius ; 

So  is  the  Moon’s  Latitude  at  d or  G, 

To  the  Co  Sine  of  the  Angle  Orient  at  that  Place. 

Example.  In  the  Sun’s  Eciipfe,  July  the  i,tb,  1730, 
in  the  Scheme,  Page  180,  the  Angle  e © d = 30  Z91  = 
Angle  Orient  ; then  fiippofe  a Perpendicular  let  fall  fromd, 
and  it  will  be  parallel  to  © e;  therefore  the  Angle  formed 
thereby  at  d ==  to  the  Angle  e®d  3°  29',  and  the  Side  @d 
is  known  to  be  = to  the  Difference  between  the  Semidia- 
meter of  the  Earth’s  Disk  and  Penumbra  13'  7". 

Now,  for  the  Moons  Latitude  when  at  d,  fay , 


o 1 


As  Radius  90  00 

jo.  000000 

To  © d 1387 

3.142071J 

So  C.S.  L at d 3 29 

9.999197 

To  Lat.  > 1384 

3.14x273  =23' 4". 

Then  for  the  .Angle  Orient, 

'As  Semidiameter  X = © d 

1387"  3.141076 

90’  00^  10, 00000c 

To  Radius  -t- 

So  > Lat.  at  d 

1384  3-14*  136 

To  C.S.  L Orient 

3 29  9 999060 

Lejlly,  In  the  KjpUrian  Method,  the  Latitude  of  the  Place 
is  known  to  be  North  or  South,  by  the  Table  of  the  Angle 
Orient,  as  directed  in  the  Sixth  hereof:  But  when  the  La- 
titude falls  within  the  Polar  Circles,  itais  doubtful. 

■ 7;  ' ' * 7 ' But 


Urano$copiaI  i§5 

But  in  the  'Flamjlecdiem  Method,  the  Place  is  known  to  be 
in  North  or  South  Latitude  by  that  of  the  Amplitude  of  the 
Path. 

For  if  the  Amplitude  of  the  Path, be  lefs  than  9o°,the  Lati- 
tude of  the  Place  is  of  the  fame  Name  with  the  Moon's  Lati- 
tude; but  if  more  than  90°, ’cis  of  a contrary  Name. 

If  the  Latitude  of  the  Moon  exceed  the  Semidiameter  of 
the  Earth’s  Disk,  the  Sun  will  not  be  then  Centrally  Ecii.p- 
fed,  neither  on  the  Meridian,  nor  in  the  Nonagefime  Do 
gree.  Witnefs  the  Sun’s  Eclipfe,  June  xi,  1732. 

Tenthly,  Thefe  things  being  well  underftood  ; and  affb 
fuppofing  the  Reader  to  be  well  acquainted  with  my  Co 
fleat  Syftem  of  Aftronomy,  he  may  now  proceed  to  the  mat.;  ■: 
in  hand:  And  for  an  Example,  I fliall  now  begin  with 
Eclipfe  of  the  Sun  that  happen’d  the  4th  Day  of  July  ’ . , 

under  the  Meridian  of  London,  from  my  Tables  of  Sir  ij 
Newton’s  Theory  of  the  Moon. 


The 


Uran9$copia. 


The  Time  of  the  the  true  ConjunBion  of  the  Sun  and  Mon, 
according  to  the  Tables  in  my  Sutellitt  Aftronomy,  ftandsthus; 


Eq.Timett-  d. 

Longit.  ©. 

/ q t U 

Anom.  ©. . 
S.' V ' « 

Hourly  Mot.  of 
' }'  >i 

Anno  1730 

?«!r  \ 

Hours  1 0 

Minutes  59 

Seconds  4 p 

9 ?o  41  u 
6 OI  21  32 

39  15 
2 25 

2 

(S  12  27  14 
6 1 21  1 

39  25 
z 25 

2 

* 2 9 43 

I®  2 22 

Ja©  27  2.1 

Motion 
Equation  fub. 

3 22  -45  3£! 

02833 

0 14  30  7 

Sun's  tru. Place 

322170; 

Eq.Tin'.f  cr.  d 

Longit.  >. 

Apog  ) . 

Node  J . 

Anno  1 730 

?«*/  3 

Hours  i<3 

Minutes  59 

<5  19  42  42 
8 24  47  24 
8 47  03 
32  24 

2 l8  21  lo 
20  29  57 

4 27 
i d 

10  6 29  id 

9 44  37 

2 '7 

8 

Seconds  40 

zl 

3 8 55^ 

— „ 4 54 

3 8 5°  5<J 

— 9 44  52 

Mean  Motion 

1 Equat.  add 

3 =3  29  55 

2 52 

9 2d  42  24 
+ 2 20 

Moon  Equated 

7,  Equat.  fub. 

3 23  29  55 

3®  22  17  3 

9-— 2d  44  44 
3®  22  17  3 

1 37 

0 13  26  7 

Moon  Equated 

3 Equat.  fub. 

3 23  31  JO,1 

0 26  52  14 

5 25  32  19 

10  21  4 38 

7 

+ 4 37  38 

Moon  Equated 

4 Equat.  fub. 

3 23  3i  °3 

1 24  00 

3 13  28  34 

3 ) 23  3 1 3 

— 0 13  ?? 

> in  her  Orb 
Node  fub. 

3 22  17  03 

9 26  31  11 

0 10  2 29 

°i  = 5 1 14^ 

Arg.  Lat. 

Tr.Lt.  > N.D. 

5 25  45  52 
22  49 

Eccentricity- - 
Mean  Anom. 

——85727 

0 10  2 29 

.Redudb  add 

1 4 

[nclin.of  Lim 

•it  17  41 

Ecliptic  Place 

1 

3 22  18  7 

1 

iimple  Latit. 
Increment  — 

44 

1 5 

/ ji 

At  H-  Mot. ) h©2  711 LL3 4 1 a. 
To  1 Hour,  or  6 00  0 

So  Rfduc.  add  1 4 175 01 

ToTime ^ed.fub.  z li  14099 

' // 

Excefs  0 7 

Proportional  Part  add  1 5 

True  Latitude  N.D,  2249 

U $ A N .0  S C O p 4. 
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Th,e  Jleqiiifites  beipg  found  (a(cp,o^iqg  tg  that  Book,  njpft 
be  fee  down  thus  : 


d. 

3 


h. 

1 <5 


Equal  Tip?  true  cf  *t  J 73?, 

Equation  of  Tim.e  fub.  _ 

Apparent  Time  in  the  Mo.on’s  Orb  3 16 

Time  of  Reduction  fub.  and  add 
Apparent  Time  £ Ecliptic  Cpqjun&ion  16 

of  the  L Middle  — 16 

Tree  Latitude  of  the  Moon  N.  D. 

Diff.  Horiz.  Parallax  of  ,©  gpd  ) — §epi,d*  Q’s  Disk 
Semidiameter  of  the  Sjjn  — 

Semidiameter  of  the  Moon  — — 

Sum  is  Semid.pf  the  Penumbra,  add  and  fub. 

Sum  of  the  Semid.  of  the  Earth’s  Disk  and  Benumb.  84 
Difference  — — 23 


/ // 

59  49 
5 

5.4  .4.4 

1 21 

m * 

5d  45' 
44  49 
53  49 
15.  51 
14  5 1 

So  41 

3i 
7 


Here  the  Sum  being  more  than  the  Moon’s  Latitude,  proves 
an  Eclipfe  ; and  the  Difference  being  more  than  the  Moon’s 
Latitude, proves,  the  Penumbra  will  all  fall  within  the  Earth’s 
Disk,  and  that  there  are  three  Angles  of  Incidence. 


5 

41 

9 

74 


d4 


of  ^’s  Orb  with  the  Ecliptic 
Sup’s  Declination  North 

Indin.  Axis  Earth,  and  Axis  Ecliptic  =Z_  e © c 
Firft  L of  Incidence  = /©  A—/©  I 
Motion  of  half  Duration  = Af—  f I — 4883" 

Time  of  half  Duration  fub.  and  add 
■ Second  L of  Incidence  .==/©  JJ  = /,©  H 
Motion  of  half  Duration  of  Centr.Ecl.=  Bf—fH 
Time  of  h?lf  Duration  Ceq.(tdEclipfe  fub.  and  add  1 
Third  Z.  of  Incidence  ==/©  d—f®  G 9 

Motion  from  d to  f=  223" 

The  Time  fub.  and  add 
Angle  of  Direction  = /_/©  C 
pittance  in  the  Earth’s  Axis  ~ Q C 1418'' 

Motion  from  C to/  370 

Time  the  Penumbra  is  palling  from  C to/ fub. 

Dili,  of  Center  of  Penumbra  in  Axis  of  Ecl.=  ©fj376 
Motion  from  c to/  109" 

Time  the  Penumbra  is  moving  from  e to  /fub. 


15 


45  ° 

38  ,0 

22  ,0 
20  o 
81  23 
58  58 

5 5 9 
48  44 

46  56 

9 
43 
9 
o 

38 

10 
31 
5<5 
49 
59 


*4 

3 

8 

7 

23 

6 

13 

22 

1 

3 


Now, 
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Now,  by  Precept  1 7,  Page  4 r 1 , of  my  Compleat  Syflem  of 
Afironomy,  projedt  the  Diagram  as  in  Page  r8o. 


The  outermoft  Circle  is  drawn  with  the  Snm  of  the  Disk 
and  Penumbra  ; the  next,  with  the  Semidiameter  of  the 
Earth's  Disk  ; and  the  innermoft,  with  the  Difference  of  the 
Penumbra  and  Disk,  all  upon  the  Center  ®. 

Note,  The  Elevation  of  the  Pole  above  the  Plane  of  the 
Disk  is  always  equal  to  the  Declination  of  the  Sun. 

This  you  may  prove  by  adobe:  For,  bring  the  Sun’s 
Place  into  the  Zenith,  and  then  the  enlighten’d  Pole  will  be 
juft  fo  much  elevated  as  is  the  Sun’s  Declination. 

Now,  according  to  the  Dodtrine  of  my  fore-cited  Book, 
I have  found  at  London,  when  the 


Eclipfe  firft  begins  at  Sun-riling  L 1730,  July 
Central  Eclipfe  begins  at  B 
Meridional  Sun  Centrally  Eclipled  C 
Eclipfe  ends  at  Sun-riling  t 
Nonagelime  Sun  Centrally  Eciipfed  e 
Middle  of  the  Eclipfe  / 

Eclipfe  begins  at  Sun  fetting  M 
Central  Eclipfe  ends  H at  Sun-fetting 
End  of  the  Eclipfe  at  O Sun-fetting 

After  the  Penumbra  has  continu’d  in  palling  ? 
over  the  Earth,  5 


D.  h. 

t 

II 

3 13 

CO 

°7 

15 

9 

49 

16 

43 

D 

16 

48 

3 6 

16 

5* 

3 

1 6 

56 

45 

17 

4 

54 

18 

43 

4t 

. *9 

55 

23 

5 

57 

i6 

1.  To  find  the  Place  0 on  the  Globe,  where  the  Sun  is 
feen  to  begin  to  be  Eciipfed  at  his  Riling  : The  Center  of 
the  Penumbra  is  then  at  A. 


t.  By  the  Ksplerian  Method. 


OPE- 


0RANOSCOPIA. 


OPERATION. 


D.  h.  ' " 


Apparent  Time  at  London  when  the  Penumbra 

cR 

firft  touches  the  Disk, 

3 13 

5° 

7 

Equation  of  Time  add  

5 

1 6 

Equal  Time  — 

3 H 

3 

23 

Sun’s  Place  then  by  my  Tables 

So  2z 

10 

3 

Sun’s  Right  Afceniion 

113 

57 

0 

Apparent  Time  from  Noon  add 

109 

31 

45 

Sum,  is  the  Right  Afcenfion  Mid-Heaven 

323 

28 

45 

Sun’s  Declination  North 

3l 

39 

0 

For  the  Angle  Orient. 

Firft  Angle  of  Incidence  = L ® / 

74 

10 

0 

Angle  of  the  Moons  Way  =/  © e fub. 

5 

45 

0 

Remains  Angle  Orient  = L © e 

6 8 

35 

0 

Enter  the  Table  at  the  End  hereof  with  the  Sun  s Place 
25  ii°  iol  3’';  for  it  is  the  Cufp  of  the  Afcendant  j and 
leek  in  the  fame  Line 
you  find  the  Altitude  of 
the  Nonagefime  Degree, 
which  is  the  fame  with 
the  Angle  Orient  68°  55', 
and  it  will  give  the  La- 
titude of  the  Place  North 
28°  22' : Or,  by  Trigo- 
nometrical Calculation, 
in  the  adjacent  Diagram, 
as,  is  the  Equinoc- 
tial, Sai,  a Part  of  the 
Ecliptic,  Rai  is  a Per- 
pendicular let  fall  upon 
the  Angular  Point,  and  cutting  the  Horizon  at  Right  Angles; 


As 


N 


i$o 
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As  C.t.  L Jaffi  R Orient 
To  Radius 

So  C.S.  2>  A Longitude 
To  C.  t . L ffi  A R 
Add  /_ce  A 5> 

Z = L C£  £5  R 

As  s.  L £ cs  R 
To  S.  L cs  a R 
SoC.LLiiSRZ  Orient 
To  S-  Lat.  Nonh 


88  35 
90  00 
67  50 
46  7 
23  19 
69  3d 


9-5  93542- 

J0.00000O 

9.575689 

9.983147 


46  7 Co  Ar.  0.142214 

69  36  9.97x871 

68  35  9.562468 

28  22  9.676553 


Nore,  This  lad:  Analogy  gives  the  Co  Sine  of  the  An- 
gle £3  ce  R,  which  is  the  Elevation  of  the  Equator.  There- 
fore becaufe  the  Co  Sine  of  the  Co  Sine  is  equal  to  the  Sine; 
I (hall  in  the  following  Work  Always  fay,  To  the  Sine  of  the 
Latitude. 


For  the  Difference  tif  Longitude. 


0 

t 

.^Radius  — 

90 

OO 

1 0.000060 

To  t.  Latitude  North 

28 

1Z 

9-73*35* 

So  t.  © Declination  North 

2 1 

39 

9.5987*2 

To  S.  Afc.  Diff.  fub» 

12 

23 

9.3  3 1 07  3 

Sun’s  Right  Afcenfion 

1 13 

57 

Rem.  Ob.  Afc.  Afcend. 

101 

34 

Sub. 

90 

00 

Rem.  R.  A.  M-  Cali 

11 

34  °o 

"+  3^0° 

R.  A.  M.C.  it  London 

323 

28  45 

Diff.  Long,  to  the  Eaft 

48 

5 15 

of  London. 

Which  Place  falls,  upon  the  Globe,  near  the  Weft  End  §F 
the  Perfian  Gulf. 


z.  By  the  Flam/leedian  Method. 


OPE- 
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o § i r i f 1‘e  k 


Firft  Angle  of  Incidence.^  ©/  74°  ao* 

Angle  of  Direction  /©  C lab.  iy  7 

Amplitude  of  the  Path  C © L r3 


w ' 

As  Radius  — 96  00 

To  C-S.  Son’s  Declin. North  21  ^ 

to  C.S.  Amplitude  of  the  .Path  59  ij 
li  S'.  L4ttt.  of  the  Place  North  28  i\ 


10.00000® 

9.968228 

9.709094. 

9.677322 


Fig.  1.  Note,  Draw  the  Arch  of  the  Great  Circle  PO,  and 
you  will  have  the  Right-Angled  Spheric  Triangle  PSO,  in 
which  are  given  SO,  the  Amplitude  of  the  Path  59°  13’, 
the  Sun’s  Declination  (for  P © is  the  Sun’s  Diftance  from 
the  Pole,)  t;6  find  P O,  the  Cotfiplement  of  the.  Latitude  3 
and  therefore  becaule  a Co  Sine  ’falls  upon  a Co  Sine,.  in 
all  the  following  Work  I always  fay.  To  the  Sine  of  the  La- 
titude of  the  Place. 

For  the  Differ&rice  ot  l&erfdians* 

O f /> 

20  23'feduc’d  intoTime,is  49  32 
From  — 600 

True  Time  of  SUn-rifing  5 t o 28 

Time  then  at  London  fub.  1 58  7 

Rem.Dififererice  of  Rliendians  Eaft  3 12  21=48°  51 15  w 


*;  To  find  the  Place  B on  the  Globe,  w here  the  Sun  is 
Centrally  Eclipfed. 

1 . By  the  l{eplfrian  Method. 


OPE- 


- Zf2  UUNOSDOPI  A.' 

OPERATION. 

L £>.  h.  ' 

At 'parent  Time  at  London  when  the  Central  ? , 

Sclipfe  begins  ! 5 3 ,J  949 

Equation  of  Time  add  5 

Equal  Time  — — 3 1 5 1 5 5 

Sun's  tree  Place  — — SS  aa  n 

Sun’:.  Right  fucenfion  — 1 1 3 59  o 

Apparent  Time  from ‘Noon  add  217  27  1; 

Sum  is  the  Right  niceqfion  Med.  Cec'i  34 1 26  15 

Sun’s  Declination  North  21  39  0 

For  tilt;  Angle  Orient. 

o • 

Second  Angle  of  Incidence  = /©  B 64  5,5 

of  the  Moons  Way  f © e fub.  5 45 

Rem.  the  Angle  Orient  59  *0 

With  this,  and  the  Sun’s  Place  in  the  Afcendant,  S>  11 

Degrees,  1 2 Minutes,  19 
Seconds.  Enter  the  Ta- 
ble of  the  Angle  Orient, 
and  where  you  find 
them  both  to  meet,  will 
on  the  Head  of  the  Ta- 
ble be  the  Latitude  of 
the  Place  North  36  De- 
grees, 50  Minutes. 


0 


Of, 


Or,  by  Calculation, 


As  C.t.  Z-aSRZ.  Orient 
To  Radius  — 

So  C-S.  25  at  — ■*” 

To  C.  t<  ffi  at  R 
Add  £ ce  as  25 
Z = /Loeas  R 

As  S,l5a  R 
To  S.  L oe  at  R 
So  C-S.  i.asR 
To  S.  Latitude  North 


59  io  9-77594 

90  00  1 0.000000 

<57  48  9-577309 

57  40  9.80140* 

2;  29 

81  9 

57  40  Co  Ar.  010731 69 

81  9 9.994798 

59  i°  9«7°9?3d 

36  50  9-iiim 


For  the  Difference  of  Longitude. 


Q / 


As  Radius 

To  t.  of  Latit.  North 
So  t.  ® Declin.  North 

To  S.  Afc.  Diff.  

Sun’s  R.  Afcenfion 
Rem.  Ob* Afc.  Afcend. 
Sub. 

Rem.  R.A.  M.C. 

Ri.  A.  M.C.  at  London 
Diff.  Longic.  Eaft 


.90 

00 

10.000000 

3<5 

50 

9.87448* 

11 

59 

9.598721 

1-7 

>8 

9-473203 

113 

59 

9<5 

41 

90 

0 

6 

t'$ 

41  0 

-)—  360° 

341 

26  15 

fub. 

25 

14  45 

of  London. 

2.  By  the  ttamfleediari  Method. 


OPERATION. 

o ' 

Second  Angie  of  Incidence  = /©  B <*4.  5 5 

Angle  of  Dltedfion  — f ® C fub-,  15  7 

Rem.  Amplitude  of  the  Path  = L S (3  B 49  48 

Now,  if  from  P you  draw  a great  Circle  to  B,  that  it  be 
the  Diftance  of  the  Zenith  of  the  Place  from  the  Pole  ; and 
to  find  it,  you  have  given- as  before, 


Brands  e on  & 


Then  fay, 

© * 

IO.OOOOOO 

9-968218 
9.809868 
9-778096 

For  the  Difference  of  Meridians. 


As  Radius  — - — 90  00 

To  Co  S . © Declination  2,1  39 

So  Co  S.  Amplitude  of  the  Path  49  48 

To  S.  Latitude  of  the  Place  North  3 6 52 


O ' 

AfcenSonal  Diff.  17  18  reduc’d  into  Time 
From  — ; 

True  Time  Sun-rifing  is 
Time  then  at  London  fub. 

Difference  of  Meridians  Eaft 


_ h.  ' f 
is  1 912  fub. 

600 
4 50  48 
3 9 49 

1 40  59 


Which  reduc'd  into  Degrees,  are  250  14' 45",  as  before. 
Which  Place  falls  on  the  Globe  near  the  Eaftern  C0/1JI  of  the 
Ifle  of  Candia  in  the  Mediterranean  Sea. 


3.  To  find  the  Place  C on  the  Globe,  where  the  Sun  is 
Ctntral ly  Eclipfed  in  the  Meridian. 

t.  By  the  Kjplerian  Method. 

OPERATION. 


'Apparent  Time  at  London  1730,  J«/jt 
Equation  of  Time  add  —■ 

Equal  Time  — — 

Sun’s  Place  then  — . 

Sun’s  Right  Afcenfion  — -*•- 

Apparent  Time  from  Noon  add 
Sum  is  the  R.A.  M.  C'dli  at  London 
Sun’s  Declination  North 


d.  h.  ' " 

3 16  43  13 

5 

3 16 . 48  19 
So,  22  16  36 
114  5 0 
250-48  is 
4 53  15 
21  38  0 


Now,  before  we  can  find  the  Latitude  of  the  Place,  we 
fnuft  find  the  neareft  Diftance  of  the  Center  of  the  Penum- 

" ' bra 


x§f 


bra  on  the  Axis  of  the  Globe  to  the  Ecliptic,  which  is  the 
fame  with  the  Modn’s  Latitude  then,  = R C. 

Therefore  in  Figure  i,  Jet  fall  the  Perpendicular  c R ; 
and  heeaufe  it  is  parallel  to  e ©.  the  Angle  ®cR  is. 
known  to  be  equal  to  the  Angle  e © c,  the  Inclination  of 
che  two  Axes  90  22',  and  the  Diftance  in  the  Axis  of  the 
Globe  © c is  known  1418",  to  find  cR  the  Moon’s  Lati- 
tude, 


6 


As  Radius  . — 

To  the  Diftance  in  the  Axis  = £ c 

So C.S.  k®cR 

To  c R,  the  Moon’s  Latitude 


90  00  lo.ooopoo 

1418  3.151676 

9 22  9.994171 


i3 99  3,i45847 


Now  for  the  Altitude  of  the  Nonagefime  Degree. 

As  Semidiameter  of  Earth's  Disk  = ®B  3229  3.509068 


To  Radius  — — 

So  Moon's  Latitude  = c R 
To  C.S.  Altit.-  Nonagefime  Degree 


909  00'  10.000000 
1399  3-M5847 
64  19  9-636779 


Make  © R the  Radius  of  a Line  of  Sines  on  the  Se&or,’ 
and  cake  c R in  your  Compafles,  and  apply  it  to  the  Line  of 
Sines,  (hall  give  the  Sine-Complement  of  the  Angle  Orient, 
or  Altitude  of  the  Nonagefime  Degree,  which  in  this  cafe  is 
15°  41-',  whofe  Complement  is  64°  19',  the  Altitude  of  the 
Nonagefime  Degree  fought,  and  is  the  fame  with  the  Cal- 
culation. 

Now,  you  are  co  obferve,  that  the  Place  of  the  Sun  at  the 
given  time,  is  alfo  the  Cufpof  the  Medium  Cteli  • becaufehe 
is  now  upon  the  Meridian  of  the  enquired  Place  : Therefore 
his  Right  Afcenfion  114°  5',  is  alfo  the  Rjgbt  Afcenfion  of  the 
Mid  Heaven:  To  which  we  muft  find  the  Meridian  Angle, 
by  the  29th  Problem  of  my  Compleat  Syjlem  of  AJironomj,  and 
by  Problem  33,  the  Diftance  of  the  Sun,  or  Mid  Heaven, 
(which  is  all  one)  from  the  Nonagefime  Degree. 

Then  having  found  the  Nonagefime  Degree,  add  3 Signs 
to  it,  and  you  will  have  the  Cufp  of  the  Afcendant  at  the 
place  fought.  See  all  the  Work  in  its  Order,  as  follows. 


O 2 


For 


Foe  the  Meridian  Angle  fay,' 


'A[s  Radius  — — 90  00 

To  S.  Obliquity  of  the  Ecliptic  23  19 

So  C.S.  M.C.  = <•>  R.  A.  ' 65  5 5 

To  C.S.  Meridian  Angle  80  39 


1 0.000000 
9.600409 
9 610719 
9.211138 


For  Dift.  Mid-Heaven  from  Nonagefime  Degree. 


As  Radius  - — — 90  00 

To  C.t.  ALtit.  ’Nongef.  Degree  64  19 

So  C't.  Meridian  Angle  80  39 

To, S.  Dift.  M.C.  aNonag-Degr.  4 33 

|Now  note,  If  £ £6  at  HJ,  fub. 
the  Sun  be  in  £ VS  X y-  tJ  XE  add 


10.000000 

9,682063 

9.216568 

8.898631 


This  Diftance  thus  found  to,  or  from,  the  Sun's  Place, 
givesthe  Nonagefime  Degree  at  the  Place  required- 


OPERATION. 


o i n 


Sut)  in  the  Mid-Heaven 

So  22  16  36 

Dift.  of  it  from  the  Nonagefime  Degr.  fub. 

4 33  o° 

Nonagefime  Degree 

3 17  43  3<S 

Add 

... 

- 

3 00  00  00 

Cufp  of  the  Afcendant  at 

the  Place  fought 

6 17  43  36 

Now,  for  the  Latitude  of  that  Place. 

As  C.t.  L R HI  at  L Orient 

O / 

64  19 

9.682063 

To  Radius 

90  00 

10.000000 

So  C.S.  at  >n 

17  44 

9.978858 

To  C.t.  L R at  in. 

26  48 

10.296795 

Angle  R as  tit 

0 

1 6 

9 

48 

Angle  HI  as  oe  -f. 

23 

29 

Angle  R as  oe 

50 

17 

As 


UttANOS  CO  P I A, 

25 


0 


*91 


As  S L R a rti 
To  S.  AR  3oe 
So  C.  S.  Z.  R fll  as 
To  S.  Latitude  North 


i (S'  48  Co  Ar. 
5°  17 
64  19 
47  4° 


0.34594* 

9.886047 

9.636886 

9.868874 


But  if  the  Latitude  of  the  Place  be  South,  and  the  Sure 

. S £3  ^ & *1  **  add?  the  Diftance  of  the  Sun  in  the 

u IVSff  X V O ifc  fub.  S Meridian,  from  the  Nonage- 
fime  Degree,  to,  or  from  the  Sun’s  Place,  gives  the  Place  of 
the  Nonagefime  Degree. 

For  the  Longitude  of  that  Place. 

O I II 

R.A.  M.C.  114  5 o = to  the  Sun’s  R.  A. 

Right  Afc.M.C.  4 53  15  at  London. 

Diff.  Longit.  109  11  45  to  the  Eaft  of  London. 


o 3 


2.  Bjr 


U R A N O S C O P I * 1 


i.98 


a.  By  the  Flamfieedian  Method. 

operation. 

'As  the  Semidiameter  of  @’s  Disk 

3229" 

3.509068 

'To  Radius  — - • — 

KQ 

O 

O 

O 

O 

10.000000 

So  Dift.  in  the  Earth's  Axis 

14x8 

3.151697 

To  S.  Bift.  © in  Merid.  a Vertex 

26  3 

9.642629 

Sun’s  Declination  add  21  38 

Sum  is  the  Latitude  of  the  Place  47  41  North. 


For  the  Difference  of  Meridians. 


h.  ' 

n 

The  Time  is  there  Noon  = 

24  00 

00 

Time  at  London  fub. 

16  43 

X3 

Difference  of  Meridians 

7 16 

47 

Which  reduced,  is  109°  ii'45" 

to  the  £aft  of  London . This 

Place  falls  on  the  Globe  in  Great  Tartary. 

J ' 1 

4.  To  find  the  Place  d on  the  Globe  ; that  is,  where  the 
Center  of  the  Penumbra  is,  when  thcfe  that  live  at  t,  fee  the 
Eclipfe  end  at  Sun-rifing. 

t.  By  the  Kj fieri  an  Method. 

OPERATION. 


Apparent  Time  at  London,  July 
Equation  of  Time  add 
Equal  Time  — ■ 

Sun’s  Place  then  by  my  Tables 
Snn’sjlight  Afcenfion 


d-  h.  ' v 
3 16  48  36 
5 16 
16  53  5a 
So  22  1 6 50 
1x4  5 00 


Apparent 


Uranoscopia. 

h. 

Apparent  Time  from  Noon  add  252 

Sun,  is  the  R.  A.  M.  Cali  6 

Sun’s  Declination  North  2 1 

For  the  Angle  Orient. 

Third  Angle  of  Incidence  = / © d 
Angle  of  the  Moon's  Way  /©  e fub. 

Remains  L Orient  = e © d 

Or  thus,  for  its  Complement. 

From  the  Z_  R 0/,  that  is,  90° Z.  >’s  Way  95  45 

Sub.  the  L / © d the  3 d L of  Incidence,  9 1 14 

Remains  the  L.  R © d gtf  31 

Now,  with  the  Sun’s  Place  Cancer  120  16'  50'',  being  the 
Cufp  of  the  Afcendant,  and  the  Angle  Orient  3P  29'  enter 
the  following  Tables : But  becaufe  they  cannot  be  found  to 
anfwer  therein,  is  a proof  that  the  Latitude  of  the  Place  isj. 
within  the  Artie  Circle. 

Or,  by  Trigonometrical  Calculation. 


o ' 

9 00 
14  00 
38  00 


m 


o 14 
5 45 
3 59 


opera., 


Z09 


Ura  noscop  r a; 


OPERATION.  A doubtful  Cafe. 


As  C.t.  L.  R 2>  y-  l_  Orient 

f3  29 

11.215592 

To  Radius  — 

90  00 

10.000000 

So  C.S.  y'  Cq  Longitude 

61  43 

9.578853 

lTo  C.t.  L.  R T £5  fub. 

88  41 

8.363261 

From 

180  00 

91  1 9 

Sub.  Lars 

13  19 

,=  L,  R T (E 

57  50 

As  S.  R.  r s 

88  41  Co 

Ar.  0.0001 1 5 

To  S.  L-  R,  T oe 

67  50 

9.966653 

So  C.S.  Z.RSTZ.  Orient 

3 29 

9.999197 

;To  s.  Lat.  North 

67  37 

9-?655>45 

Now  fay. 

O ' 

As  R^fiius  90  00 

10.000000 

To  t.  Lat.  North  67  37 

10.38528*. 

So  t.  © Decl.  North  21  3 8 

9-598354 

To  S.  Differ.  74  2,1 

9.98343^ 

For 


Uranqscopia. 


lm  r 


For  the  Difference  of  Longitude. 


Sun's  Right  Afcenfion 
Afcen.  Difference  fub. 

X Ob.  Afcen.  Afcendant 
Sub. 

Rem.  B.A.  M.C. 

H-A.M.  Cali  at  London  fub. 


114  5 

74  21  , 

39  43  + 360°=  3990  43' 
90  00 
309  4* 

6 14 


Diff.  Longit.  Eaft  of  London  303  29  Weft  5<9  3 1 ' 
2.  By  the  FUmfleedian  Method. 

OPERATION. 


Angle  of  Dire&ion  = /©  c 15  7 

Third  Angle  of  Incidence^/©  d 9 14  fub. 
Amplitude  of  the  Path  =>  t j 5 53 

A:  Radius  •—  90  00  io.ooeooo 

To  C.S.  Sun’s  Declination  21  38  9.968278 

So  C.S.  Amplitude  of  the  Path  5 53  9.997706 

To  S.  Latitude  North  67  37  9.965984 

For  the  Difference  of  Meridians. 


28  fub. 


Afc.Diff.  740  22'  in  Time  is 
From 
Sun  rifes  at 
Time  at  London 
Rem.  Diff.  Meridians  Eaft 
Which  reduced  into  Degrees,  are  3030  29' : Which  Place 
falls  on  the  Globe  in  the  unknown  North  Sea  beyond  Hud- 
fin's  Bay.  This  is  the  moft  Wefterly  of  all  where  the  E- 
clipfe  is  feen. 


4 57 
6 00  00 

13  2 31  -f-  24  hours. 

16  48  36 
20  13  56 


5.  To 


202 


U R.  A W 6 S c O P 1 A. 


5.  To  find  the  place  e on  the  Globe  where  the  Sun  ij 
Centrally  Eclipfed  in  the  Nonagefime  Degree, 

1.  By  the  Kjplerian  Method. 

OPERATION. 


3 16 

52 

3 

5 

16 

3 16 

57 

19 

2>  22 

16 

57 

- 114 

5 

0 

153 

0 

45 

7 

5 

45 

21 

38 

0 

22 

5« 

d. 

Apparent  Time  at  London,  1730,  July 
Equation  of  Time  add 
Equal  Time 

Sun’s  place  then  — 

Sun’s  Hjght  Afcenjion  — 

Apparent  Time  from  Noon  add 
Sum  is  the  i^.  A.  M.  Cali  at  London 
Sums  Declination  North 
J's  Lat.  = Dift.  in  Axis  Ecl.Ge  nearly  1 3 7 <s' 

Now  fay. 

As  the  Semid.  of  ©'s  Disk  3229'* 

To  Radius  — 9°°  00 ' 

So  Moon’s  Lat.  = © e 137 6 

To  C.S.  Alt.  Nonagef.  Degr.  64  47 

Sun's  Place  = Alt.Nonag.  3s*  22  16 

* Add  3 00  00 

Sum,  is  Cufp  of  Afcend.  6 22  16 

With  this  Afcendant  Libra  220  id'  57  ",  and  the  Angle  0- 
rient  enter  the  Table  following,  and  they  will  give  the  Lati- 
tude of  the  place  North  46°  25'. 


57 

00 

57 


11 


3.509068 

10,000000 

3.138618 

9.629550 


Or, 


pRANOSCOPIA, 


*o; 


Or,  by  Calculation. 

z 


A C.t.  /.Rina  Orient 
To  Radius 

ft  C.S.  as  IR  Longitude 
To  C.t.  L Ra  IR 
Add  L R m as  ce 
ZLRaoe 


64 

47 

9.672947 

90 

00 

lo.ooooco 

22 

17 

9.966292 

26 

58 

10.293345 

23 

19 

50 

27 

AsS.LReefis  a6  58  Co 

To  S.  1_R  Ss  lu  502,7 

So  c.S.  LR  »ias  6447 

To  S.  Latitude  Nor.  46  25 


Ar. 


0.343449 

9.887093 
9-6 2.9453 

9.859995 


Now  you  muft  find  the  Declination  of  the  Cufp  of  the  A- 

fcendant. 


O t 

As  Radius  — - • 90  00 

To  S.  Obliquity  13  a 9 

So  S.  Longitude  in  Libra  n 17 
To  S,  Declination  South  8 41 


10.000000 

9.600409 

9.578853 

9.179264 


For* 


204 


Ur  a ho  $ c o pi  x. 


For  the  Right  Afcenlion  of  the  Afcendant.' 


As  Radius  — 

To  C.  S.  Obliquity 
So  t.  Longitude  in  Libra 
To  t.  R.  A.  a Libra 


O t 


90 

OO 

1 0.000000 

13 

9,952455 

22 

*7 

9.612561 

20 

36 

9-575°H 

l8o 

00 

200 

35  I{. 

A.  Afcendant. 

For  the  Afcenfional  Difference. 


As  Radius 

0 ' 

90  00 

10  000000 

Tor.  Latitude  North 

45  15 

10.021485 

So  r.  Declinat.  South 

8 41 

9.183907 

To  S-  Afcen.  Diff. 

9 14 

9.205392 

R.A.  of  Afcend.  add 

200  36 

Z Obi.  Afc.  Afcendant 

209  50 

Sub. 

90  oo 

R.Afc.  Med.  Ceeli 

1 19  50 

Afcen.  at  London 

If 

7 5 45 

Diff.  Long.Eaft  of  London 

ill  44  15 

2,  By  the  Flamfteedian  Method, 

The  Fourth  Arch  muft  be  taken  from  the  Sun’s  Diftance 
from  the  fame  Pole  that  the  Moon  is  next  unto  j i.  e.  If  the 
Moon  hath  North  Latitude,  take  it  from  the  Sun's  Diftance 
from  the  North  Pole  : If  the  Moon  hath  South  Latitude,  take 
it  from  the  Sun’s  Diftance  from  the  South  Pole ; and  the  Re- 
mainder is  the  Fifth  Arch. 


OPERATION. 


As  Semid.  of  the  Earth’s  Disk  3 £29'' 
To  Radius  — 90  00 

So  Dift.  © e in  Axis  of  Ecliptic  1371? 
To  S.Azim.  between  O & Vertex  15  13 

Its  Compl.  64°  47'  is  the  Altit.  Nonagef. 


3. 509068) 
10.000000 
3.1381518 
9.529550 


Note, 


Note,  If  the  Diftance  of  0 from  the  Vertex  be  Iefs  than 
the  ©s  Declination  North,  then  the  © is  to  the  North  j o- 
therwife,  to  the  South  of  the  Vertex. 


O * 


As  Radius  — — . 90  00 

Jo  C.S.  India.  Axis  Globe  and  AxisEclip.  9 zz 
So  t.  © Dift.  a Vertex  in  theNonageff.  z 5 13 
To  t.  of  the  Fourth  Arch  fub.  14  55 

Sun’s  Dift.  from  the  North  Pole  68  H 

Remains  the  Fifth  Arch  43  27 


10.000000 

9.994171 

9.672947 

9.667 1 18 


Now  fay, 


As  C.  S.  the  Fourth  Arch 
To  C.  S the  Fifth 
So  C.S.  © Dift.  a Vertex 
To  S.  Lat.  North 


24  55  Co  Ar.  0.042429 

43  27  9-860921 

25  13  9.936506 

46  24  9.859856 


For  the  Difference  of  Meridians. 

O ' 

As  S.  Fifth  Arch  — 43  27  Co  Ar.  0.162588 

To  S.  the  Fourth  24  55  9.624591 

So  t.  Inclin.  of  the  two  Axes  9 22  9.2i73'56 

To  f.  Hour  a Noun  when  © in  Nonag.  5 46  9.004535 

Given  Time  is  6 h.  52'  3",  Complement  = 7 h.  7'  57", 
reduced  into  Degrees,  are  106°  59'  15^  4 added  to  the  Hour 
from  Noon  in  the  Nonagefime  Degree  50  46 makes  112® 
45 '05";  which  is  the  Difference  of  Longitude  to  the  Eaft 
of  London  j which  Place  falls  on  the  Globe  in-  Great  Tartary. 


&o6 


U R A n 6 s c o p i ' A* 


6.  To  find  the  Place  M on  the  Globe,  where  the  Eclipfe 
is  feen  to  begin  at  Sun-fetting,  and  the  Center  of  the  Pe- 
numbra is  then  at  G. 

x . By  the  KefleriAn  Method. 

OPERATION. 

Apparent  Time  at  London,  1730,  Julji 
Equation  of  Tyjfme  add 
Equal  Time  — • — 

Sun’s  Place  then 

Sun’s  Right  Afcenfion  — ■ 

Apparent  Time  from  Noon  add 
Sum  is  the  !{.  A.M.  Cali  at  London 
Sun's  Declination  North 

For  the  Angle  Orient.- 

« • 

Third  Angle  of  Incidence  / O G P 14 

Angle  of  the  Moon’s  Way  add  / ® « 5 45 

Z,  is  the  Angle  Orient  — G © e 1459 

Sun’s  Place  and  Setting  is  eg  22,0  1 7*2811  $ therefore  the  A* 
feendant  is  VS  220  17'  aSE*. 

Enter  the  Table  of  the  Angle  Orient  with  14°  59',  and  the 
Afcendant  VS  iz°  17’  28"y  and  they  will  give  the  Latitude  of 
the  Place  North  s 7"  55' 


d.  h.  ' " 
3 17  4 '54 
5 14 
3 17  10  10 
2>  22  17  28 
114  6 0 
25 6 13  30 
iO  19  30 
21  38  0 


Or,  by  Calculation. 


As  C.t ■ L ceVS.  T L-  Orient 

0 < 

H 59 

To  Radius  — 

90  00 

So  C.S.  VS  y Longitude 

67  43 

To  C.t.  L VS  r R 

84  12 

Sub.  L-  VS  Y ce  Obliquity 

23  29 

Remains  the  L oe  y R 

60  43 

10.572453 

10.000000 

9.578853 

9,004400 


Ur  A NO  SCOP  I A. 
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0 


As  S.  L VS  T R 84 

To  S.  L ce  VS  T R-  60 

So  C.S.  L.  ce  VS  7"  14 

To  S.  Latitude  North  57 


12  Co  Ar.  0.001219 
43  9.940622 

59  9-984977 

53  9.927828 


For  the  Difference  of  Longitude. 


As  Radius  — 

To  t.  Latitude  North 
So  t.  © Declin.  North 
To  S.  A.  Difference 
Sun’s  Right  Afcenfion  add 
Obi.  Defc,  Defcend. 

Add 
R.A.  M.  Cali 
R.  A.  M.  Cali  at  London 
Diff.  Longit,  Eaft 


90  00 

57  53 
21 

39 

114 
153  17 
90  o 

M3  17 
10  19 


38 

11 

6 


10.000000 

10.20224s 

9-598354 

9.800599 


o" 

30 


232  57  30  from  London 


2, 
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U RANOSBOPIA, 


2.  By  the  Flamfteedian  Method. 

OPERATION. 


O o 


The  third  Angle  of  Incidence  / 0 G 

9 14 

Angle  of  Dire&ion  t © C 

Z,  is  the  Amplitude  of  the  Path 

15  7 

24  2l 

As  Radius  — 

90  00 

1 0I000000 

To  CoS.  © Declination 

21  38 

9.968278 

So  C.S.  Amplitude  of  the  Path 

24  21 

9-959555 

To  S.  Latitude  North 

Afcen.  Difference  in  Time  is 

Add  — - 

<>V  ^4 

O Ov 

O 

9-917817 

Time  of  Sun-fetting 

Time  at  London 

Difference  of  Meridians 

8 36  44 -|e  24  Hours, 
*7  4 54 

15  31  10 

Which  reduced  into  Degrees  and  Minutes , are  231°  jj' 
30^  to  the  Eaft  of  London,  as  before. 


This  is  the  moft  Eafterly  of  all  where  the  Eclipfe  was 
feen. 


■ - 

7.  To  find  the  Place  on  the  Globe,  where  the  Sun  is 
.■Centrally  Eclipfed  at  his  Setting  j the  Center  of  the  Pe- 
numbra is  then  at  H. 

1 by  the  Kjspltrian  Method. 

■ta, 

OPERATION. 


apparent  Time  at  London  1730,  July 
liquation  of  Time  add  — 

iqual  Time  -»= 

Sun’s  Place 

Sun’s  Right  Afcenfion  — 

Apparent  Time  from  Noon  add 
Sum,  is  the  Rjgbt  Afcenfion  M.  Cali  at  London 
dun’s  Declination  North 


B.  h.  ' * 

3 18  4*  41 

5 16 

3 18  48  57 
£ aa  21  24 
1 14  90 

280  55  15 

3 5 4 i; 
21  38  0 
For 


U R N AO  S C O P 1 A. 


20p 


For  the  Angle  Orient. 

o * 

Second  Angle  of  Incidence  H ©/  64  55 

Angle  of  the  Moon’s  Way  add  /©e  5 45 

Angle  Orient  =;  H © e 7<5  40 

With  this  Angle,  and  the  Sun’s  oppofite  Place  VS  22®  a i* 
14"  (it  being  now  the  Cufp  of  the  Afcendant,  becaufe  the 
Sun  is  fetting)  Enter  the  Table  of  the  Angle  Orient,  and 
there  you  will  find  the  Latitude  of  the  Place  9°  1 5'  North. 

Or,  :by  Calculation. 


2ST 


As  C.t,  L.  y VJ  ce  L Orient 
To  Radius  . <■-*• 
SoC.S  VS  Y* 

To  C.t.  L VS  r R - 
Sub.  L VS  T oe  Obliquity 
Reiii.L  t£  y R 

As  S.  L VS  T R 
To  S.  Lee  v'  R 
So  C.S.  L 7"  vs  CE 
To  S.  Latitude  North  : - 

■ :32rt  - ••  ■■■?  -■  , 


70  44 

90  00 
61  39 
42  42 
.23  29 

19-13 


9.54SH9 
10.00000 o 
9.580084 
10.034965 


42  42  Co  Ar.  0.168668 
*9  13  9.517582 

70  42  9.519911 

9 15  0.205961 


For 


Ukaxoscoipiao 


For  the  Afcenfional  Difference,  fay. 


As  Radius  t — - 

96 

00 

10. 

To  t.  Latitude  North 

9 

*5 

9 

So  t.  © Declinat.  North 

11 

38 

9' 

To  $.  A.  Differ enco 

3 

41 

8. 

Sun's  R.  Alc-enfion  add 

114 

9 

Ob  Dele.  Descendant 

117 

51 

Add 

90 

0 

R.  A.  M.  Cteli 

107 

51 

oT 

R.A.  M.Cttli  At  London 

■ T5" 

4 

V5 

Diff.  Longitude  Eaft 

172 

4* 

45 

».  By  the  FUmfieidUn  Method, 


OPERATION. 


Second  Angle  of  Incidence  H ©/ 
Angle  of  Direction  add  /©  G 
Amplitude  of  the  Path  H © C 


«4  55 
IS  7 
8o  % 


As  Radius  — 

To C. S.  Sun*  Declination 
So  C.S.  Amplitude  of  the  Path 
To  S.  Latitude  North 


90  00 
11  38 
80  2 
9 1 6 


io.oooooo 

9.968178 

9.138835 

9.107113 


For  the  Difference  of  Meridian*: 


h.  ' " 

The  Afc.  Differ.  30  41'  in  Tip*e  is  0 14  48 

Add  -+  60  o j 

Time  Sun’s  fetting  6 14  48 14  Hourt, 

Time  at  London  fub,  18  43  4 1 

Diff  Meridians  Eaft  1 1 3 1 7 


Which  reduuced  into  Degrees  and  Minutes,  are  XH°  '\ 
45"  Eaft.  as  before.  This  Place  falls  on  the  GlobG  nc*rt* 
Ifles  de  Hey  t,  Eaft  of  the  Philippine  ifland*. 


e.  1 
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8.  To  find  the  Place  on  the  Globe,  where  the  Sun  fete 
•i  the  Eclipfe  end*  The  Center  of  the  Penumbra  ii  then  at  I. 

.i.  By  the  J^tpUruim  Method. 


OPERATION. 


Apparent  Time  at  Louden,  17*0,  Jnlj 
Equation  of  Time  add 
Equal  Time  — — 

Suns  Place  then 
Sen's  Right  Afcenfion 
Apparent  time  from  Noon  add 
Sum,  is  the  R.  A.  M.  Gtli  at  Loudon 
Suns  Declination  North 


d,  b.  * 
3 >9  55  at 
5 

1 ao  o 39 
S ax  24  16 
114  ix  o 
198  jo  4J 
53  a 45 
“ J7  • 


For  the  Angle  Orieet. 


• » 

Firft  Angle  of  Incidence  I ©/  74  a» 

Angle  of  the  Moon  s Way  0 © / 5 45 

Angle  Orient  =»  I © e 8®  s 


With  this  Angle,  and  with  the  oppofice  Place  of  the 
Sin  Vg  a a0  14'  16",  heing  the  Cnfpof  the  Afcendanr,  enter 
the  Table  of  the  An \tl$  Orient,  and  they  will  give  the  Aati- 
tide  of  the  Place  O*  North. 
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■ri 

Or,  by  Calculation. 


o 


jst 


At  C.t,  Lt  VS  oe  L Orient  80  5 9.2,41516 

To  Radius  9000  10,00000c 

So  C.S.  VS  V*  Longitude  67  3 6 9 581001 

To  C.  t.  L.  VS  r R M 39  10.338391 

Sub.  L VS  r os  Obliquity  23  29 

Rem.  L«n  > V no 

'As  S.  L VS  T R 24  39  Co  Ar.. 0.379787 

ToS.LceTR  i 10  8,308794 

So  C.S.  L rVSoe  80  5 9.236073 

To  S.  Latitude  North  0 29,  7.9233654 


For  the  Difference  of  Longitude,  .d  it  $ 


'As  Radius 

0 ' 

90  00 

10.000000 

To  /.  Latitude  North 

0 29 

7.926134 

So  t.  © Declin.  North 

21  37 

9 597985 

To  S.A.  Difference 

0 12 

7.524119 

Sun’s  R.  Afcen.  add 

1x4  12 

Obl.Defc,  Defcendant 

204  24 

v Add 

9°  0 „ 

R.  A.  M .Cali 

264  24  0 

R.  A.  M.C.  at  London 

53  1 45 

©iff.  Longitude  Eaft 

251  zi  1$ 
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2.  By  the  Flamfteedian  Method. 

O 9 

Firft:  Angle  of  Incidence  O Of  74  20 


Angle  of  Direction  / ® 

Sum,  is  the  Amplit.  of  the  Path 


As  Radius  — 

To  C.S.  © Declination 
So  C.S.  Amplir,  of  the  Path 
JoS.  Latin,  of  the  Place  North 

For  the  Difference 


The  Afcen.  Diff.  i2;in  time  is 
Add 

Time  of  Sun-fetting 
Time  at  London  fub. 

Diff.  Meridians  to  the  Eaft 

Which  reduced  into  Degrees  at 
Which  Place  on  the  Globe  falls 
lllands. 


15  07 

89  27 

O 1 

90  00  1 0.000 000 

21  27  9.968328 

89  97  7-982233 

o 3 1 7.950561 

of  Meridians, 
h.  ' " 

o o 48 
600 

6 0 48  -f>  24  Hours. 
19  5 5 2-3 
10  5 25 

Minutes,  are  151°  21' 15". 
5 the  Eaft  of  the  Philippine 


9.  To  find  the  Place  on  the  Globe  where  the  Sun's  low- 
er is  juft  touch’d  by  the  Moon’s  upper  Limb  in  the  Meri- 
dian. . • - • . _ ■ , 

Note,  that  which  is  the  Sun’s. upper  Limb' in  North  Lati- 
tudes, ts  his  lower  in  Southern  Latitudes,  and  fo  vice  vcrfa. 
So  that  obferving  by  your  Calculation  the  Latitude  where 
the  Sun  is  Centrally ..Eclipfed  in. the  Meridian,  you  will  ea- 
(ily  conceive  whether  a Speiftator  muft  travel  North . or, South 
to  eleva'e  the  Moon  above,  or  deprefs  her  below  the  Sun, 
juft  that  their  Perimeters  may  touch  each  other 
1 From  hence  it  is  plain,  that  in  North  Latitudes  the  North 
fide  of  the  Luminaries  are  their  upper  fide,  and  in  South 
Latitudes  th?  South  fide  of  the  Luminaries  are  their  upper 

P 3 fide. 
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fide  ; that!*,  having  them  to  the  South  of  you  in  Nortk 
Latitudes,  and  to  the  North  Of  ydU  in  South  Latitudes. 

And  this  is  what  muft  guide  you  to  knowfwhen  you  have 
found  the  diftance  of  the  Sun  from  the  Vertex  in  the  Meridi. 
an  by  the  following  Analogy,)  when  the  Sun  is  to  the  North 
or  to  the  Southof  your  Zenith. 

To  which  always  apply  the  Sunt  Declination  at  the  time 
he  is  Centrally  Eclipfed  in  the  Meridian,  and  you  will  have 
the  Latitude  of  that  Place  where  the  Edges  of  the  Sun  and 
'Moon  touch  each  other  at  that  time. 

Or,  by  obferving  what  I have  faid  of  my  univetfal  Proje. 
dkion  in  Page  77,  of  Vol.L  of  my  Sjflem,  you  may  eafily 
find  the  Latitude  of  the.  Place  thereby, 

RULE. 

To  the  Semidiametef  of  the  Penumbra  add  the  Diftance 
of  the  Sun  in  the  Earth’s  Axis  from  the  Center  of  the  Disk ; 
*nd  if  that  Sum  be  lefs  than  the  Semidiameter  of  the  Earths 
Disk,  then  it  will  always  bold. 

As  the  Semidiameter  of  the  Earth’s  Disk  in  Seconds, 

To  Radius, 

So  is  the  Sum  of  the  Semidiametef  of  the  Penumbra,  and 
Diftance  of  the  Moon  in  the  Earth’s  Axis  in  Seconds, 

To  the  Sine  of  the  Arch  of  the  Meridian  becween  the  Sun 
and  Vertex. 

then  by  the  common  known  Rules  in  Navigation,  where 
the  Sun's- Zenith- Diftance  and  Declination  are  given,  to  find 
the  Latitude  of  the  Place,  Work,  and  you  will  have  your 
defire. 

Or,  by  my  Univerfal  Projection,  if  you  let  the  Sun’s  De. 
elination  to  the  Diftance  from  the  Vertex,  the  two  Ends  of 
tfce  Earth's  Axis  marked  S.  P.  and  N.P.  will  cut  the  gradu- 
ated  Meridian  in  the  Latitude  of  the  Place  fought.  See  my 
Sjflem,  Vol.  i.  Page  77. 

.Bat  if  the  Sum  of  theSemidiameter  of  the  Penumbra,  and 
ESftanc*  of  the  Moon  in  the  Earth's  Axis  exceed  the  Semi- 
dwmexer  of  the  Earth’s  Disk,  then  the  Sun’s  lower  will  not 
fouch  the  Moon’*  upper  Limb  in  the  Meridian  any  Where,. 

Ex* 


mm 


Example,  in  the  prefenc-nam'd  Eclipfe. 


OPERATION. 


Semidiameter  of  the  Penumbra 
Dili.  >1*0 Axis  from  the  Center  Disk 
Sum  — 


6 it 

30  4i 

*5  58=©  Cadi 
54  xo 


This  exceeding  the  Semidiameter  of  the  Earth’s  Disk 
j 5*  49",  proves  it  nor  to  be  feen  any  where  : For  the  Sun 
will  be  deprefs’a  below  the  Southern  Horizon  before  the 
Moon’s  upper  Limb  touches  it,  as  I fhall  further  prove  by 
ind  by. 


10.  To  find  the  Place  on  the  Globe,  where  the  Sun’s 
Upper  is  juft  touch’d  by  the  Moon’s  Lower  Limb  in  the 
Mid-Heaven. 

K U L E. 

In  this  Cafe  you  muft  take  the  Difference  between  the 
Semidiameter  of  the  Penumbra,  and  the  Diftance  of  the 
Moon  in  the  Earth's  Axis  from  the  Center  of  the  Disk  ; 
and  then  fay  as  in  the  9 th  above, 

Example  in  the  prcfcnt  named  Eelipf*. 


P 4 OPE- 

- 
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OPERATION. 


O ! 

SemidiameteJ  of  the  PenumbrB  30  41 

Dift.  ) in  9 Axis  from  Center  of  the  Disk  fub.'  23  38 
Difference  — < *—  74 

Now  fay. 

As  the  Semidiameter  of  Earth's  Disk  3229"  3. 50901(8 

To  Radius  — ■ 90°  00/  10.000000 

So  is  the  Diff.  Penumb.  and  J in  S’s  Axis  424  2.6zj3(( 

To  S.Arch  lyierid.  betw.®  8c  Vertex  Sou.  7 33  9.118298 

Sun’s  Declination  North  add  2.1  38 

Latitude  of  the  Place  North  29  11 

And  Longituda‘1090  9'  45'' from  London,  being  the  fame  witb 
that  where  the  Sun  is  Centrally  Eclipfed  in  the  Meridian; 
which  Place  (in  this  Eclipfe)  would  fall  on  the  Globe  neai 
T chute  in  China , if  it  were  confpicuous  j obferve  the  follow- 
irjp  Caution. 

The  Central  Shade  enters  the  Earth  on  the  Eaftern  Coaft 
of  the  Kle  Candia,  near  the  Entrance  of  the  Archipelago  Sea 
and  bends  its  ourfe  over  the  North  Parts  of  Ajia 
and  the  Cafpiar:  Sea,  thro’  Great  Tartary  and  the  Japan  Sea 
$pd  from  thence  into  the  great  Eaftern  Ocean,  where  i 
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leaves  it,  about  the  Illes .de.los  Reys,  where  the  Sun  may  be 
feen  1 6 fee  Centrally  Eclipfed  • fo  that  the  Central  Shade  tra- 
vels Eaft,  as  the  following  Work  (hews. 

0 ,.*y 

Sun  rifes  Centtally  Eclipf.  in  the  Longit.  , a?  13  45  Eaft. 
Sunfets  Centrally  Eclipf.  in  the  Longit.  ; it 6 46  45  Eaft. 

Difference  in  Longitude  151  33  o 

Miles  in  one  Degree  ^ 6:9.5 


■735 

1313 

882 


10216.5 

Add  33 


Englijh  Miles  10249  the  Central 

Shadow  travels  Eaftvvard. 


For  the  Breadth  of  the  Shade  from’  North  to  South, 


OPERATION. 


From  a Quadrant  -2  90  o 

Sub  Lat.where  ®’s  upper  is  touch'd  by  2>  s lower  Edge  2911 
Dift.  of  that  Place  from  the  North  Pole  60  49 

Sun’s  Declination  North  add 
Breadth  ot  the  Shadow 

Miles  in  one  Degree 


Add 

Englijh  Miles  5726 


82  27 
69.5 

■ 11  ■ — -< 

410 
738 
492 


56990 

a7 


Note s 


Ill  U X A * • • C O » IA. 

flttt,  Tha  vt' it*  *{,  which  will  be  reduced  to  j hut 
it  being  fo  inconSderable  in  this  cafe,  it  mitten  not 
whether  it  is  altered  or  not. 

Ctatian. 3 Net*,  The  Breadth  of  the  /hadow  8i°  ay/,  being 
lefs  than  a Quadrant,  alfo  proves  that  the  Sun's  lower  Edgy 
ii  not  any  where  touched  by  the  Mean's  upper  in  the  Meri- 
dian : For  if  yon  travel  Northward  beyond  the  Pole,  until  yo« 
be  8i«  s’]'  diftant  from  the  Sun,  there  will  be  a fmall  Portion 
of  the  Sun's  lower  Limb  obfeured  from  your  fight,  by  the  la- 
terpofition  of  the  Meom, 

And  if  you  go  on  further,  until  yoo  be  90  Degrees  diftant 
from  the  Sun,  you  will  then  have  him  in  the  Horizon,  before 
he  is  got  clear  of  the  Eclipfe  ; fo  that  it  is  impoftible  forthe 
fan's  lower  Limb  to  be  touched  by  the  Mean's  upper,  any 
Way  in  this  Eclipfe. 

For  the  Velocity  of  the  SWw  in  this  Eclipfe. 

OPERATION. 

True  hourly  Motion  J k ® Decimally  ay'.jy 

Miles  in  one  Degree  on  the  Earths  furface  69. 5 


1**75 

14615 

16410 


Moons  Shad,  travels  in  an  Hour  Bnglifh  Miles  1900.81; 

Which  divided  by  tfo',  gives  31.68  Miles  in  a Minute;  a 
Motion,  indeed,  that  would  require  Pegufus  or  Ptrfcuit 
Horfe  to  keep  pace  with  it. 

When  yon  have  finilhed  your  Eclipfe,  it  will  be  beft  te 
conftrudk  it  for  thofe  Latitudes  (according  to  Precept  18. 
Page  419.  of  my  Sjftem)  where  you  find  by  Calcnlation  the 
San  and  Means  upper  and  lower  Limbs  juft  touch  in  the  Me- 
ridian, and  that  ’twill  ftrengthen  your  Jndgment;  and  con- 
firm your  Work. 
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CHAP.  XVI. 

fbt  Calculation  of  the  primipal  Afptarancts  of  the  Surfs 
Eclipfe , April  ii,  1 73* 


Eq.Timetr.cf. 


Anno  1735 

1 1 

Hoars  t • 
8'  56/f 

Motion 
Equation  add 
Suri’stru.PIncC 


Eq.Timetr.  rj 


Anno  1715 
April  1 1 

Hours  x 1 

Minutes  5 6 

Seconds  8 

Mf4»  Motion 
Equat.  fub- 
) in  her  Orb 
Node  fub. 

Arg.  Lat. 

True  Lat 
Redud.  fuh. 
Scliptic  Place 


Longit.  ©.  I Anom.  © . 

'o  //'IS.0'  t1 

9 20  29  42 
3 9 33  1 

27  8 

2 18 

6 il  9 27 

3 9 3*  44 

27  6 

2 18 

I 0 31  <5 
X 46  71 

9 22  XI  35 

I 2 18  57 

1 Longit.  > . 

Anom.  > . 

4 19  48  37 
8 10  48  57 
6 2 21 
3®  45 
4 

7 8 0 34 

7 19  33  5° 

5 59  *7 
30  29 

4 

1 7 10  44 

4 5i  4? 

3 14  4 if 

Hourly  Mot.of 

Hourly  Mo. 

1 2 18  57 

8 34  25  1 

6 7 53  55 

41  ii 

» 47 

Node  >. 

i 19  47  3° 
5 l°  54 
1 17 
7 

5 22  28 
6 24  25  2 


I.  « 


I 


i J34  3* 
© 3*  5 


Equal 
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Equal  Time,  true  d at  London  1735,  April  11  11  56  j 
Equation  of  Time  add  , . - x 40 

Apparent  Time  ‘ 1 1 x 1 5 7 48 

~X im.e  of  Reduction  fubtrad  and  add  3 l0 

Apparent  Time  J Middle  it  ii  .54  2g 

of  the  ?„  Ecliptic  Conjundion  11  u 1 jj 

DifF.  Hor.  Parall.  0 and  ) — Semid.EartJfs  Disk  58  18 

Sem.diameter  of  4 l5  58 

IMoon  15  54 

Sum,=Semidiamerer  of  the  Penumbra  31  51 

Sum  Earths  Disk  and  Penumbra  90  i0 

Difference  Earths  Disk  and  Penumbra  16  16 

True  Latitude  of  the  Moon  S.  A.  41  j. 

True  Hourly  Motion. of  } a © 31  5 

Ample  of  the  Moons  Way  = e ® d 5°  380 

Angle  of  the  two  Ax es  = e © c ao  10  0 

Angle  of  Diredion  = d 0 C 14  32  0 

Suns  Declination  North  12  18  0 

Firft  Angle  of  Incidence  ==  d © A 6z  49  0 

Motion  of  half  duration  = A d 4811"  -=  1 20  u 

Time  of  half  duration  fubtrad  and  add  2 30  38 

Second  Angle  of  Incidence  = d © B 45  4 0 

Motion  of  half  duration  Centr.  B d = 2471 5'1  o 41  j 6 

Time  of  half  duration  Centra!  fub.  and  add  1 17  7 

Dili.  Moon  in  Earths  Axis  = © C 25 52"  42  31 

Motion  from  C to  d ~ 640.6''  10  40 

The  fame  in  Time  tub.  19  58 

Difi.  Mcon  in  Axis  Ecliptic  = ©e  2483"=  41  43 

Mpons  Latitude  at  C = C R a 3 96  ==  39515 


By  the  above  Calculation,  I have  found,  when 

1 ; / n 

. ..  u.  h. 

1 he  Eclipfe  firft  begins  at  Sun-rifing  A April  11  9 23  50 


Centrally  eel ipfed  at  Sun  riling  ;B~  10  37  21 

Meridional  Sun  Centrally  Eclipfcd  C ' ~ rT  34  30 

Middle  at  d — — 11  54  28 

Nonagefimal  Sun  Centrally  Eclipfcd  e 1218 

Central  Eclipfe  ends  at  Sun-fetting  F 13  11  3J 

The  Eclipfe  ends  at  Sun-fetting  G 14  25  6 


After  the  Penumbra  has  fpent  in  palling  over  © 5 1 16 

■ ■ T I.  To 


i,  To  find  the  Place  on  the  Globe  where  the  Eclipfe  be- 
gins at  Sun-rifing  j the  Center  of  the  Penumbra  is  then 
at  A. 

i.  By  the  Kjpkrian  Method,  - 


OPERA” 


*** 


i.  By  the  tflerim  Method 


Apparent  Time  at  Ltmhm  1715, 
Equation  of  Time  fob. 

Equal  Time 
Sun’s  true  Place 
Sun’s  Right  Afcenfion 
Apparent  Time  from  Noon  add 
Sum,  Right  Afcenfion  M.  Cmli  at  L 
Sun’s  C)edi  nation- N'*"*- 


Forth®  Angle 


Firft  Angle  of  Incldance  ■ 
Angle  of  the  Moon’s  Way 
Angle  Orient  *»  # © A 


d©  A 
a e <S>  4 add 


UkANOSCOVXJU  **3 


Now,  for  the  Latitude  of  that  Place. 

0 • 

#8  »7  9.596508 


A,  C.t.  Angle  f O R Orient 
To  Radius 

go  c.s.  r o 
ro  c.t  or  R 
Add  « r o 
z =s  Z-tB  r R- 

AS.  5YR 
T#S.ds  r R 
So  C.S  * o T 
To  S.  Latitude  South 


po  o©  io.ooooo* 

1*  «l 

*j  i ao.j  jolSt 
*1  »9 
48  lo 

15  1 Co  Ar.  0.373781 

4*  §®  9-87445* 

€ 8 27  9.565036 

40  JJ  9,813  273 


For  the  Longitude- 


A'fcadius 
To  r.  Latitude  S. 

So  t.  © Declination  North 
ToS.  Afc.  Difference 
San's  Right  Afceafion  Add 
Obi.  Afc.  Afcendant 
Sub. 

%A.  M.  Gtli 
% A.  M.  Cmli  at  Londtm 
Longitude  Eaft 


90  00  lo.ooodto 

4°  35  7,95*77* 

ra  if  9-357 in 

10  44  9.170089 

30  1 

4®  45*4*5^® 

90  o 

310  45  o't 
170  58  30 


*59  4*  3® 

This  Place  falls  on  the  Globe  in  the  unknown  Ocean 
South  of  Holltndi*  Neva. 


2.  By  the  Fl**&ndi*n  Method. 

O P s i A t t o if. 

• * 

firft  Aflgle  of  Incidence  » i © d 6*  49 

Angle  of  Dife&ion  =*  of  © C *4  3% 

Amplitude  ojf  the  Path  C © oi  4*  *7 

A? 


2M 


Uunoscopia. 


As  Radius  — — < 90  ooi  10.000000 

To  C.  S.  Amplitude  of  the  Path  48  17  9-813114 

So  C.  S.  Sun's  Declination , n 1 6 9-989970 

To  S.  Latitude  South.  . 40  34  9.813684 

'4  -<* ' ’ v ? C £ 

Eof  the?  Longitude  of  that  Place. 


' ' . a . 

Afcen.  Difference  in  Time  is 
1 . Add  , r 
Time  of  Sun-ri(ing  there 
Time  at  London  fub*  - , 

Longitude  Eafl  ? • 


o 41  56  ! 1 

6 o o 

6 41  56  -f- 1 2 Hours. 

9 23  5° 

9 19  6=  139°  4 6'  30^ 


2.  To  find  the  Place  B on  the  Globe,  where  the.Centerof 
the  Pedumbra  is,  when  the  Sun  rifes  Centrally  Eclipfed. 

l.  By  the  Kjplei dan  Method. 

• ' d.  h.  7 " 

Apparent  Time  at  London,  1735.  April  ii  10  37  u 

Equation  of  Time  fubtfadk  r 40 

Equal  Time  — n 10  35  41 

Sun’s  true  Place.  ,tJ  ' 2 15  41 

Sun’s  Pvight  Afcenfion  * 36  ‘4.0 

Apparent  Time  from  Noon  add  159  10  15 

Sum,  is  R A .24».Qpfli  at  London  , .189  24  tj 

Sun*s  Declination  North  -S'  . ii  tf  0 

For  the  Angle  Orient. 

q r it 

Second  Angle  -©f  fncidenrse  ==  <L&  JB  ,.x  45  4 o 

Angle  of  the  Moon  s Wa/y='e  gfalitid  ’ 5 38  o 
Angle  Orient  = e ® b 50  42  a 


7*  V ‘4,1*  '• ;./?  \ * 


?« 


N 


For  the  Latitude 

of  the 

Place! 

As  Ct.  V J3  R L Orient 

O 

50 

42 

9.913014 

To  Radius 

90 

00 

10.000000 

So  G.S.  T O Longitude 

32 

16 

9 917I5I 

T oC.t.  STR 

44 

4 

10.0x4137 

Add  Z_oe  T O 

a3 

29 

Z=oe  y R. 

67 

33 

As  S.  ?5  Y R 

44 

4 Co  Ar.  0,-35770 5 

ToS.  ® y R 

67 

33 

9.955772 

So  C.S.  r 0 R. 

50 

42 

9.801665 

To  S.  La.itude  South 

57 

19 

9-915143 

Fer  the  Longitude  of  that  Place. 


As  Radius  —• 

To  t.  Lit.  South 
So  t.  0 Declin.  North 
To  S.  Afcen.,  Difference 
R.  Afcen.  Sum  add 
Obi.  Afc.  Afcen. 

Sub. 

R.  A»  M.  Cali 
R.  A.  M.  Cali  at  London 
Longitude  Eaft  150  21  45 

This  Place  falls  On  the  Globe  in  the  w'ajfhgwfi  Southern  ©= 

Q - a|  Bi 


90 

00 

J 0.000000 

57 

19 

10.192751 

12 

17 

9-334871 

19 

42 

9.527622 

30 

4 

49 

45 

90 

0 

319 

45  0 l* 

189 

24  15 

226 


Urano  s c o P 2 a. 

2.  By  the  Flamfteedian  Method. 

OPERATION. 


Q r 


Second  Z-  of  Incidence  d OB 

45 

4 

Angle  of  Direction  d © C fub. 

14 

32 

Amplitude  of  the  Path  = c © B 

30 

32 

AsRadius 

90 

00 

10.000000 

To  C.S.  Amplitude  Path 

30 

32 

9-935I7I 

So  C S.  © Declination 

12 

17 

9.989911 

To  S.  Latitude  South 

57 

ip 

9.925083 

For  the  Longitude 

of  that  Place. 

Afcenfional  Difference  in  Time 

1 

18 

48 

Add 

6 

0 

0 

Time  of  Sun-rifing  there 

7 

18 

48  -f- 12  Hours, 

Time  at  London  fub. 

10 

37 

21 

Longitude  Eaft 

8 

4i 

27  = 

= 130°  ai'451 

3.  To  find  the  Place  C on  the  Globe,  where  the  Center 
of  the  Penumbra  is  when  the  Sun  is  Centrally  Eclipfed  in 
the  Meridian. 

i.  By  the  Kfplerian  Method.' 


OPERATION. 


Apparent  Time  at  London  1735 , April 
Equation  of  Time  fub.  — 

Equal  Time 

Sun’s  true  Place  ^ 

Sun’s  Right  Afcenfion  — 

Apparent  Time  from  Noon  add 
Right  Afcenfion  M.  Cali  at  London 
Sun’s  Declination  North 


11  11  34  30 

1 40 

11  1131  50 
£5  i 18  0 
3060 
173  37  1° 
203  43  3° 
12  18  0 

for 


Uranoscopia, 


22$ 


For  the  Altitude  of  the  Nonagefime  Degree- 

As  Seraidiameter  of  ©’s  Disk  3493'1  3.543820 

To  Radius  — — 90  00  io.ooooeo 

So  Moon’s  Latitude  at  C 23 96  3-3794°  S 

To  C.S.  Alt.  Nonag.  Degree  4 6 47  9-^3  J5§5; 

For  the  Meridian  Angle  fay. 


As  Radius  — 

90  0-0 

10.000000 

ToS.  Obliquity  Ecliptic 

23  29 

9.600409 

So  C.S.  R.A.  M.C.  - 0 R.  A 30  6 

9.93709s 

To  C.S.  Meridian  Angle 

69  50 

9.537501 

For  the  Dift.  M.  Cali  from  Nonagefime  Degree- 

As  Radius  — 

0 • 

90  00 

IO.OOOOOO 

To  C.t.  Alt.  Nonagefime 

46  47 

9.972948 

So  C.t.  Meridian  Angle 

69  50 

9.564983 

To  S.  Dift.  M.C.  a Nonag. 

20  11 

9-537931 

Now  read  Page  196V 

Suit’s  true  Place 

O f 

*5  2 18 

II 

0 

Dift.  fubtradb 

20  11 

0 

Nonagefime  Degree 

1 0 12  7 

0 

Add  always 

300 

0 

Cufp  of  the  Attendant 

3 12  7 

0 

For  the  Latitude  of  the  Place- 

As  C.t.  ce  So  L Orient 

® 0 

46  47 

9-97194* 

To  Radius  — 

90  00 

10.000000 

So  C.S.  £5  £5  Longitude 

77  53 

9.322019 

To  C.t.  R.  as  £5 

77  25 

9- 34997.1 

Sub,  ce  as  <3 

23  29 

Rem.  R.  fiS  ce 

53  56 

52.2, 

2Z8 


Uranoscop  ii» 


As  s.  R s 
To  S.  R.  ta:  os 
So  C.S.  <eS3 
To  S.  Lar.  S. 


77  Z5  Co  Ar.  0.010559 

5 3 5^  9-90759O 

46  47  9-835538 

34  33  $-753^87 


For  the  Longitude  of  that  Placed 


R.A.  © is  now  2^.  A.M.2<sli  3°° 

M.Cteli  at  London  fub.  103  43  30" 

Longitude  to  the  Eaft  186  zi  30 

Tfc’-s  Place  falls  on  the  Globe  in  the  unknown  Southern  d 
cean. 


a.  By  the  Fltimfleedian  Method. 


OPERATIC  N. 


As  Semidiameter  Q's  Disk 

O • 

349S" 

To  Radius  — 

90 

00 

So  Dift.  > in  Earth’s  Axis 

1551 

To  S.  Dift.  © from  Vertex 

46 

5*1 

Sun’s  Declin.  North  fub. 

IZ 

18 

latitude  South 

H 

3S 

i3. 543810 
10.000000 
5.406881 
9*863961 


I 

U R A,N  OSCQPI  A.,  229 

’ 

w 

For  the  Longitude  of  that  Place; 

h.  ' " 

Time  is  there  Noon  =■  24  o o 

fitne  at  London  fub.  n 34  30 

Diff.of  Meridians Eaft  _ 12  25  30=186°  22' 30" 


4,  To  find  the  Place  e on  the  Globe,  where  the  Sun  is 
Centrally  Eclipfed  in  the  Nonagefime  Degree. 

j.  By  the  Keplerian  Method. 

OPER  A T I O N. 


^ Apparent  Time  at  London  1735,  April 
Equation  of  Time  fub. 

Equal  Time 

Sun’s  true  Place 

Sun’s  RighcAfcenfion 

Apparent  Time  from  Noon  add 

Sum,  R.  Afcenfion  M.  C<eli  at  London 

guns  Declination  North 


d.  h.  ' 9 
11  12  1 S 
1 40 
11  11  59  28 
fc>  2 19  4 

30  7 o 

180  17  o 
210  24  O 
1218  6 


For  the  Altitude  of  the  Nonagefime  Degree. 


As  Semidiameter  of  the  Earths  Disk 

0 ' 
349S" 

3.543820 

To  Radius 

90  00 

1 0,000000 

SoDift.  D in  Axis  Ecliptic 

2483 

3- 394977 

To  C,S.  Altitude  Nonagefime 

CO 

9.851157 

Suns  Place  — to  Nonagef.  Degree 

I 2 

19^ 

Add 

3 0 

0 

Slim,  = to  Gufp  Afcendant 

4 2 

19. 

I 

_Q  3 


For 


For  the  Latitude;  of  that  Place.- 


As  C.t.  at  ia  Orient 
To  Radius  — 

So  C.S.  St  Longitude 
To  C.t.  Rafi 
Sub.  Z_  oe  tit 
Rem.  R.  ce 

As  S.  R.  Si 
[To  S.  R.  as  oe 
So  C.S.  R f\.  « 

To  S.  Latitude  South 


r4s  Radius  — 
iTo  S.  Longitude  a as 
So  S.  Obliquity 
[fp  Si  Declination  North 


44 

48 

10.003032 

90 

00 

10.000000 

57 

41 

9.728027 

6 2 

2 

9.724995 

23 

29 

38 

33 

62 

2 

Co  Ar.  0.053931 

38 

33 

9.794626 

44 

48 

9.850996 

30 

3 

9.699553 

of  the  Afcendant  fL  a0  i?'. 

O > 

90  00  10.000000 

57  4i  9.926911 

23  29  9.600409 

19  41  9-5W0 


1.  For  the  Declination 


1.  For  the  Right  Afcenfion  Afcendant  a°  19’. 

As  Radius 

0 - 

90  00 

10.000000 

To  C.S.  Obliquity 

13  29 

9.942453 

So  t.  Longitude 

57  4i 

10. 198884 

To  t.  from  Libra  fub. 

55  23 

10.161 3 37 

From 

180  0 

Right  Afcenfion 

114  37 

3,  For  the  Afcenfional  Diffe 

rence  of  the  Afcendant 

As  Radius 

0 ' 

90  00 

I O.OQOOOO 

To  t.  Latitude  South 

30  3 

9.742314 

So  t.  Declination  North 

19  41 

9-553548 

To  S.  Afc.  Difference  add 

11  57 

9.315862 

R,  A.  Afcendant  add 

124  37 

Obi.  Afc,  Afcendant 

136  34 

Snb. 

90  0 

R.A.  U.Cceli 

46  34+3*° 

0 

R,  A.  M.  Cali  at  London  fub. 

no  24 

Longitude  Eaft 

195  10 

This  Place  falls  on  the  Globe  in  the  unknown  Souther? 
Ocean. 

a.  By  the  Flamflcedian  Method. 

OPERATION, 


As  Semidiameter  of  the  Sun’s  Disk  34.98" 
To  Radius  — 90  OO 

SoDift.  J in  Axis  Ecliptic  2483 

To  S.Azim, between  © and  Vertex  45  13 


3.543810 

10.000000 

3-394977 

9.851x57 


0L4 


Now 


33* 


U R A N O S C 0 P I A. 


Now  fay, 


'As  Radius  —= 

To  C.  S.  Inclination  of  the  Axis 
Sot,  Sun’s  Diftance  from  Vertex 
To  t.  of  the  Fourth  Arch 


9 • 

90  00 
20  10 
45  13 
43  13 


1 0.000009 

$•97*5*4 

10.003031 

9-$75  55<> 


Now  read  Page'  204. 


Sun’s  Diftance  from  the  South  Pole 
Fourth  Arch  fubtracft; 

Remains  the  Fifth  Arch 


o * 
102  18 
43  *3 
58  55 


Now  fay, 


As  CS.  of  the  Fourth  Arch 

O 

43 

t 

33 

To  C.  S.  of  the  Fifth  Arch 

58 

55 

So  C.  S.  ®.’s  Dift.  from  Vertex 

45 

13 

To  S.  Latitude  South 

30 

1 

9.7 11889 
9.847836 
9.699316 


For  the  Longitude  of  that  Place. 


As  S.  of  the  Fifth  Arch  58  55  Co  Ar.  0.067315 

To  S,  of  the  Fourth  43  13  9.836878 

So  t.  Inclination  of  the  Axis  10  xo  9.564583 

Tot.Hour  fromNoon  inNonag.16  14  9.46877 6 


Now  read  Page  105. 


o 

8 


From 

Sub.  Time  at  London 
Complement 
Add  the  Hour  from  Noon 
Sum,  is  the  Longitude  Eaft  from  London  19 6 
Weft  163 


h.  ' 
14  o 

XI  I 
II  58 


52=179°  43* 

16  14 
7 

53 


5>  t 


| To  find  the  Place  F on  the  Globe3  where  the 
Sun  is  feen  to  fet  Centrally  Eclipfed. 

2.  By  the  Kepler  tan  Method.' 

operation. 


Apparent  Time  at  London  1735,  April 
Equation  of  Time  fub. 

Equal  Time  at  London  — 

Sun’s  true  Place  . 1 .».■ 

Sun’s  Right  Afcenfion  — 

Apparent  Time  from  Noon  add 
Sum,  Right  Afcenfion  M.  Cteli  at  London, 
Sun’s  Declination  North  — . 


d.  h.  ' " 

11  13  11  3S 
1 40 
ii  13  955 

i5  2 21  5 6 
30  10  Q 
197  53  4S 
228  3 45 

12  19  Q 


For  the  Angle  Orient.' 


Second  Angle  of  Incidence  = d © F 
Angle  of  the  Moon’s  Way  = e © d 
Angle  Orient  _==  F ©.  e 


45 

5 

39 


4 

38  fubu 
%6 


234 


Ul  A NO  SCO  P I A. 


For  the  Latitude  of  the  Place.' 


As  C.t.  T BR  Orient 
To  Radius  — 

So  C.S.  tS  T Longitude 
ToCf^rR 
Sub.  & T ce, 

Rem.  ce  T R 

As  S.  O T R 
ToS.  ce  T R 
So  C.  S.  T « R 
To  S*  Latitude  South 


39  2tr 
90  00 
32  22 
55 

23  29 
3i  44 


10.084926 
10.000000 
9.92667  1 

9.841745 


1 3 Co  Ar.  0.083489 

44  9 7ao95S 

39  26  9.887822 

29  39  9.694269 


55 
3 1 


For  the  Longitude  of  that  Place. 


As  Radius  — - — 90  00 

To  t.  Latitude  South  29  39 

So  t.  ®’s  Declination  North  22  19 
To  S.  Afcenlional  Diff.  fub.  7 B 

Sun's  Right  Afcenfion  30  10  from 

Oblique.  Defc.  Defcen’dant  23  2 


lo.ooodbo 

9.755291 

9.339133 

9.094424 


Add 


Ur  AN  OseoHA, 


2?5 


o t it 

Add  — 9 0 °°  00 

S^m.  R*  A*  M.  Celt  113  a 00 

r,  A.  M - C<e/i  at  London  fub.  228  3 45 

Rem.  Longitude  Eaft  244  58  15 

This  Place  falls  on  th«  Globe  in  the  Pacifxck  Ocean. 
2.  By  the  Flamjleedian  Method. 


OPERATION. 


Second  Angle  of  Incidence  =F  ®d 

0 > 

45  4 

Angle  of  Direction  d © C add 

14  32 

Sum,  Amplit.  of  the  Path 

= F0C 

59  3d 

As  Radius 

0 1 

90  00 

IO.OOOOOQ 

To  C.  S.  Amplitude 

5 9 3-5 

9-7c4 T 79 

So  C.S.  © Declinatiori 

12  19 

9.989887 

To  S.  Latitude  South 

29  38 

9.594066 

Fee  the  Longitude- 

Afcen.  Diff.  in  Time  is 
From 

Time  Sun-fetting  there 
Time  at  London  fub. 
Longitude  Eaft 


h.  ' " 

o 28  32  fub. 

6 00 

5 3 1 28  2-4  Hours- 

13  ix  35 

16  19  53  =3  244°  58' 15" 


6.  To 


?S6 


U R A N O S C O P I A. 


6.  To  find  the  Place  G on  the  Globe,  where  the  Center 
of  the  Penumbra  is,  when  the  Sun  is  feen  to  fet  as  the  E- 
clipfe  ends. 

i.  By  the  Keplerian  Method. 

OPERATION. 


d.  h.  / " 

Apparent  Time  at  London,  173  5,  April 

11  14  25  6 

Equation  of  Time  fub.  •*- 

1 40 

Equal  Time  — 

11  14  23  26 

Sun's  Place  then  ^ 

O 2-  24  55 

Sun’s  Right  Afcenfion 

30  13  0 

Apparent  time  from  Noon  add 

21 6 16  30 

Sum,  is  the  R.  A.  M.  Cali  at  London 

246  29  30 

Sun’s  Declination  North 

12  20  0 

For  the  Angle  Orient; 

Firft  Angle  of  Incidence  ==  G ® d 

0 • 

62  49 

Angle  of  the  Moon’s  Way  = e © d 

5 38 

Angle  Orient  = G © e 

57  ** 

Now,  for  the  Latitude  of  that  Place. 


As  C.t.  Y £5  R.  Orient 

0 

57 

/ 

ii 

9.809471 

To  Radius 

90 

00 

10.000000 

So  C.S.  fcj  T Longit. 

32 

25 

9,926431 

To  Ct.  e r R 

37 

23 

10.116960 

Sub.  tJ  Y oe 

23 

29 

Rem.  ce  f R 

54 

N 


As  $.  8 T R 
To  S.  ce  v R 
So  C.S.  TOR 
[To  S.  Lat.  South 


£ V 

37  23  Go  Ai\  0.216708 
13  54  9.380624 

57  11  9-7339<$i 

12  23  9-331195 


For  the  Longitude  of  that  Place; 


As  Radius  — 

To  t.  Latitude  South 
So  t.  © Declinat.  North 
To  S.  Afc.  Difference  fub. 
Sun’s  Right  Afcenfion 
Obi.  Afc.  Defendant 
Add 
I {.A.  U.Cteli 

t(.  A.  M.  Cali  at  London  fub. 
Longitude  Eaft 


o » 

90  00  to.oooood 

12  23  9.34x552 

12  20  9- 339739 

2 46  8.681291 

30  13  from 
27  27 
'90  00 

1 17  27-j-36o®. 

246  29  30" 

230  57  30 


This  Place  falls  on  the  globe,  in  th§  Man  del  %ui& 


382 


Uranoscopia* 


2.  By  the  Flamfieedian  Method. 


OPERATION. 

Ft r ft  Angie  of  Incidence  G © d 

0 ' 

62  49 

Angle  of  Direction  d © C add 

14  32. 

Amplitude  of  the  Path  G0C 

77  at 

0 " 

As  Radius  — 90  00 

IO.OOOOOO 

To  C.S.  Amp!,  of  the  Path  77  21 

9.340434 

To  C.S.  © Declination  iz  20 

9,989860 

To  S.  Latitude  South  \z  zi 

9.330294 

For  the  Longitude  of  that  Place. 

O ' 

Afcen.  Diffl  in  Time  is  fub.  on 

n 

4 

From  6 0 

0 

Time  Sun-fetting  there  5 48  5 c>  — f-  24.  Hours. 

Time  at  London  lub.  14  25 

6 

Diff.  Meridians  E^ft  15  21 

50  = 230°  57'  10n 

From 

360  0 0 

Longitude  from  London  Weft 

129  2 50 

7.  To  find  the  Place  on  the  Globe,  where  the  Sun’s  low- 
er is  juft  touch’d  by  the  Moon’s  upper  Limb  in  the  Me- 
ridian. 

OPERATION. 


0 ' 

Semidiameter  of  the  Penumbra  31  52 

Moon’s  Diftance  in  Earth’s  Axis  add  41  3a 

Sum  — 74  24, 

Exceeds  the  Semid.  of  the  Earth's  Disk  58  18 


Which  proves,  this  Phxnomenon  will  not  be  any  where  cpn* 
fpicuous. 


8.  Te 


g.  To  find  thi\  Place  on  the  Globe,  where  the  Sun’s 
upper  Limb  is  torched  by  the  Moon’s  lower  Limb  in  the 
Meridian. 


O t 


Semidiameter  of  the  Penumbra  31  51 
Dift.  Moon  in  Earths  Axis  South  42  32 

Difference  10  40 

Now  fay,1 


0 * 

hi  Semidiameter  Earth’s  Disk  3498'' 

To  Radius  — — 90  00 

So  Difference  in  Seconds  640 

To  S.  Arch  Merid.  © 8c  Vertex  10  33 

Sun’s  Declination  North  12  18 

Rem.  Latitude  North  1 45 


3.543820 

10.000000 

2.806180 

9.262360 


This  Place  falls  on  the  Globe,'  in  the  wijknown  OceanJ 
£Jorth  of  Mare  del  %ur. 


The 


tj  R A N O S C 6 J?  I A. 


-£4© 

The  Central  Shade  of  the  Moon  in  this  Eclipfe  firft  toucli 
eth  the  Globe  in  the  unknown  South  Ocean  Lat.  57°  19'j 
and  Long.  130°  z\'  45',  Eaft  ; and  bends  its  Courfe  Nortli; 
Eafterly,  where  in  the  fame  Ocean  it  gives  the  laft  ftro|« 
and  goes  down  Centrally  Eclipfed  ; but  will  fcarce  be  fee 
by  any,  by  reafon  of  its  Remotenefs  from  the  European  In. 
ders.  The  Shadow  pafles  over  the  Globe  with  * Velocity  ci 
i}7  Miles  in  a Minute  of  Time. 

In  any  Solar  Eclipfe,  when  there  are  three  Angles  of  Tnci* 
dence  ("which  I have  explained  in  Page  1 81.)  that  Place  on 
the  Globe,  where  the  Sun  rifes  as  the  Eclipfe  ends,  is  til 
nioft  remote  Place  to  the  Weft  of  London  that  fees  any  thing 
of  the  Eclipfe  ; and  where  the  Eclipfe  begins  at  Sunfettk 
the  moft  remote  Place  Eaft  of  London  that  fees  any  thing 
of  it. 

But  if  there  are  only  two  Angles  of  Incidence,  that  Plats 
where  the  Sun  rifes  Centrally  Eclipfed,  is  the  remoteft  plats 
Weftwardfrom  London  ; and  that  place  where  he  fets  Gen. 
trally  Eclipfed,  is  the  remoteft  place  Eaft,  that  fees  any  thing 
of  that  Eclipfe. 

Thefe  things  being  rightly  underftood,  When  you  haft 
finifhed  the  Work  of  any  Eclipfe,  according  to  the  above 
Directions,  have  recourfe  to  a Terreftrial  Globe,  and  layi 
Thread  from  the  Place  where  the  Sun  rifes  as  the  Eclipfi 
ends,  in  the  firft  Cafe,  to  the  place  where  the  Eclipfe  begin 
at  Sun- fet ting  $ ar,  from  the  place,  on  the  Globe,  where 
the  Sun,  in  the  fecond  Cafe,  rifes  Centrally  Eclipfed,  to  tbi 
place  where  he  fets  Centrally  Eclipfed  ; and  that  Threads 
a Chalk  fo  drawn,  fliall  reprefent  the  Palfage  of  the  Cents! 
of  the  Moon’s  fliadow  over  that  part  of  the  Globe  during  ill 
time  of  the  Eclipfe. 


CHAI 


UjtAMOSCOMA. 


24.I 


CHAP.  XVII. 

.<tbt  Calculation  of  the  principal  Appearances  of  the  Sun's 
Eclipfe,  July  24,1739. 


Eq.Time  tr.  cS . 

Longit.  ©. 

Anom.  © .. 

' 

/ 0 > V 

S.  0 * v 

Anno  1739 

9 20  31  30 

6 12  7 11 

Ju/;  24 

6 21  3 27 

6 22  2 52 

Hours  3 

7 *4 

7 24 

Minutes  45 

2 1 

2 I 

Seconds  47 

2 

a 

: Mean  Motion 

4 12  44  24 

1 4 19  3» 

Equation  add 

1 4 27 

Sun’s  tru.  Place 

4 n 39  57 

Eq.Time  tr.  cS 

Longit.  ) . 

Anom.  >. 

Node  >. 

Anno  1739 

10  10  31  28 

7 15  57  20 

4 12  25  27 

April  24 

6 1 9 39 

5 8 19  21 

10  51  21 

Hours  3 

1 38  49 

1 37  59 

24 

Minutes  49 

26  54 

26  40 

6 

Seconds  47 

16 

26 

10  51  5 1 

Me tn  Motion 

4 13  47 

O 2(5  21  46 

4 1 33 

Equat.  Tub- 

2719 

l “■ 

) in  her  Orb 

4 11  39  57 

S’  © X 24. 

Node  fub. 

4 * 33  3* 

Hourly  Mot.of 

d ^29  55 

Arg.  Lat. 

O IO  ( 3| 

True  Lat,.S.vtf. 

52  35 

Tr.  Hourly  Mo. 

Ja  © 27  3lr 

Reduft.  fub.  j 

2 IS 

' 

Ecliptic  Place 

4 11  37  42 

R 


Equal 


Uranosbopu. 
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d. 

Equal  Time,  true  cS  at  London  1739,  July  24 

Equation  of  Time  fub. 

Apparent  Time  24 

Time  of  Reduction  fubtradt  and  add 
Apparent  Time  J Middle  * 739,  July  24 

of  the  / Ecliptic  Conjunction  24 


Diff.  Hor.  Parall.  © and  ) = Semid. Earths  Disk 

Semidiameter  of  ■*$  ^un 
l Moon 

Sum,  = Semidiameter  of  the  Penumbra 
Sum,  Earths  Disk  and  Penumbra=  ® A 
Difference  Earths  D;sk  and  Penumbra=©  H 
True  Latitude  of  the  Moon  N.  A.  = © d 
True  Hourly  Motion  of  > a © 

Angle  of  the  Moons  Way  = e © d 
Angle  of  the  two  Jxes  — e ©c 
Angle  of  Direction  ~ d Q C 
Suns  Declination  North 
Firft  Angle  of  Incidence  =^©  A 
Motion  of  half  duration  — d ©fc  4097"^ 

Time  of  half  duration  fubtradf  and  add 
Second  Angle  of  Incidence  = d © 8 
Motion  of  half  duration  Centr.  ==d  B p8^.6,Js= 
Time  of  half  duration  fub.  and  add 
Dili.  Moon  in  Earths  Axis  = ® C 3208'’ 

Motion  from  C to  d ~ 581" 

The  fame  in  Time  fub. 

JDiJl.  Moon  in  Axis  Ecliptic  = © e 5 17  1" 

Moons  Latitude  at  C =*  C R=3o82,/ 

Now,  according  to  Precept  17,  of  my  Sjftem, 
the  above  Calculation,  found  the  times  when 

d. 

The  Eclipfe  begins  at  Sun-riling  A 1739,  Jw/y  24 
Centrally  Eclipfed  at  Sun-riling  B 
Meridional  Sun  Centrally  Eclipfed  C 
Middle  at  d — 

Nonagelimal  Sun  Centrally  Eclipfed  e 
Central  Eclipfe  ends  at  Sun-fetti,ng  F 
The  Eclipfe  ends  at  Sun-fetting  G 
Total  Duration  is 


h.  ' ' 

3 49  41 
5 3« 
3 44  n 
4 !4 
3 39  i] 
3 49  S 
55  5 
15  ]l 
15  14 
3i  6 
86  11 
22  59 

52  35 
27  31 

5°  41  0 

16  70 
to  26  0 

17  19  0 
52  24  0 

1 8 q 

2 28  44 
1 7 20  0 

16  24,6 
35  41 

53  *8 

9 41 
21  7 
'51  5i 
51  u 

I have  by 


h» 


1 a 


1 1°  33 


3 

3 1 


3 3° 

8 10 


3 39  '7 

3 49  5 

4 *5  4 
6 8 1 


4 57  18 
You 


Ur  a no  s cop  i a. 


H3 


Yo\i  are  always  to  obfcrve,  that  that  Pole  which  is  of 
[ the  fame  Name  wirh  the  Sun’s  Declination,  is  always  illu- 
minated ; which  in  this  Scheme  falls  in  the  Earth's  Axis 
i near  C;  which  Pole  is  purpofely  omitted,  to  prevent  crowd- 
ing the  Figure  too  much. 

To  find  the  Pole  in  the  enlightned  Disk  in  any  Projection 
(of  this  nature)  make  the  Semidiameter  of  the  Earth’s  Disk 
the  Radius  of  a Line  of  Sines  on  the  SeElor ; and  from  thence 
take  th zSine  of  the  ©’s  Diftance  from  the  neareft.  Pole,  and 
fetit  in  the  Projection  from  ® to  P in  the  Earth’s  Axis,  and 
that  gives  the  place  of  the  enlighten’d  Pole  in  the  Earths 
Disk  ; and  it  is  the  North  Pole,  if  the  Sun  hath  North  Dei- 
dination  ; but  the  South,  if  he  hath  South  Declination. 


R 2 
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i . To  find  the  Place  on  the  Globe,  where  the  Edipfe  be. 
gins  at  Sun-rifing  j the  Center  of  the  Penumbra  is  then 
at  A. 

i . By  the  KJplcrittn  Method. 

OPERATION. 


Apparent  Time  at  London,  1735,  July 
Equation  of  Time  fubtradt 
Equal  Time  — — 

Sun’s  Place  then  in  the  Afcendant 
Sun’s  Right  Afcenfion 
Apparent  Time  from  Noon  add 
Sum,  is  R.  A.  1A.  Cali  at  London 
t Sun’s  Declination  North  — 

For  the  Angle  Orient. 

Firfl  Angle  of  Incidence  d © A 51  24 

Angle  of  the  Moon’s  Way  = e © d add  5 41 
Angle  Orient  =e  © A in  Scheme  above  58  05 

For  the  Latitude  of  the  Place  ia  the  following  Scheme.' 


is 


a.  h.  ’ • 

14  l 10  ; 

5 !< 

24  1 16  ) 

ft  11  3?  47 
134  % 0 
17  38  ij 
15 1 40  >1 
17  21  t 


U*KA  6 SCO  I*  I Ao 


MS 


z 


Bs  O.  » ^ R.  L Orient 
To  Radius  — 

So  C.S . ^ £2i  Longitude 
To  Ct.  C <!  R 
Add  CE  a ^ 

ZL  a a K 

As  S.  £\.  as  R 
To  S.  ee  * R 
So  C.S-  £2;  f^R 
To  S.  Latitude  North 


58  5 
90  60 
48  l6 

43  ” 
23  2.9 
66  40 


9-794383 
10.000000 
9.82 183  5 
10.027452 


43  11  Co  Ar.  0.464731 

66  40  9.962945 

58  5 9-713I97 

45  11  9850873 


For  the  Longitude  of  this  Place. 


As  Radius  — -* 

To  t.  Latitude  North 
Sot,  ®’s  Declination  Nonh 
To  S.  Afcenfionai  Difference  fub. 
Sun’s  Right  Afcenfion  from 
Rem.  Oblique  Afcenfion 
Sub. 

^ A.  M.  Cali 
^ A.  M.  Cali  at  London 
Longitude  Eaft 


10.000000 

10.002779 

9-494743 

9.497522 


90  00 
45  n 

17  21 

18  20 

I34  2 

115  42 

90  00 
25  42 
151  40  15 

234  1 45  W.  125°  58  15^ 


This  Place  falls  on  the  Globe,  in  the  unknown  Ocean,  be- 
tween  China  and  America. 

R 3 *.  Bf 
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i.  By  the  F lamjleedian  Method. 

O ' 

Firft  Angle  of  Incidence  d © A 51  24 

Angle  of  Direction  d ® C fub.  jo  16 

Amplit.  of  the  Path  = C © A 41  58 

in  the  Univerfal  Diagram. 

a f 

As  Radius  90  00 

To  C.S.  Amplit,  of  the  Path  41  58 
So  G.S.  ® Declination  17  Zt 

,To  S.  Latip.  of  the  Place  North  45  tz 


10.000000 
9.871301 
9.979776 
9 85I077 


For  the  Difference  of  Meridians. 


,The  Afcen.  Diff.  in  time  is 
From 

Time  of  Sun-riling 
Time  at  London  fub. 

Diff.  Meridians  to  the  Eaft 


t x.  1 3 ao 
600 

4 46  40  + 24  Hours, 
i xo  33 

15  36  7 — x34p  1'  45(l 
(as  before, 


2.  To  find  the  Place  B on  the  Globe,  where  the  Center 
of  the  Penumbra  is  when  the  Sun  is  feen  to  rife  Centrally 
Eclipfed. 

j.  By  the  Kjplerian  Method. 

operation. 


Apparent  Time  at  London,  1739,  July 
Equation  of  Time  add 
Equal  Time 
Sun’s  true  Place 
Sun’s  Right  Afcenlion 
Apparent  Time  from  Noon  add 
Sum  R.A.  M.Czli  &v-  London 
Sun’s  Declination  North 


d.  h.  ' " 

24  3 3 30 

: 5 


24 


3 9 

‘i  1 38 


134  6 0 

45  52  3° 
179  58  30 
17 -ao  0 


HI 


U R AN  OS  COP  I A«- 
For  the  Angle  Orient, 


Second  Angle  of  Incidence  ==  d © B 17  20 

Angle  of  the  Moon's  Way=£  ($)  d add  5 41 
Angle  Orient  a 3 * 


'AiCf. 

To  Radius 
So.  C.S-  as 

ToC.r  fV.  » R 

Add  oe  as 
Z=oe  at  R 

/j  S»  as  R 

ToS.oe  SS  R 
St  C.S.  a ft  R 
To  S.  Lat.  Morth 


25  1 

90  00 
48  22 
74  14 
23  29 

97  43  Compl. 82°  17* 


10.371797 

10.000000 

9.822404 

9.450607 


74  14  Co  Ar.  0.0x665  5 
82  17  9.996066 

23  1 9 96397* 

71  23  9-95^693 


R 4 
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For  the  Longitude  of  this  Place. 


As  Radius 

O • 

90  06 

io.ooooba 

To  t.  Latitude  North 

71  23 

10.472549 

So  t.  © Declin.  North 

17  10 

9-494*99 

To  S.A.  Difference 

*7  54 

9.966848 

Sun’s  R.  Afcen. 

*34  ^ 

Obi.  Afc.  Afcendant 

66  ii-{-36o0 

Sub. 

90  0 

R.  Afcenfion  M.  Cali 

536  12  oV 

R.  A.M.  CW»  at  London  179  58  3® 

Longitude  Eaft  156  13  30 

This  Place  falls  on  the  Globe,  in  the  unknown  Ocean, 
North-Weft  of  America. 

2.  By  the  Flamjleedian  Method. 

OPERATION. 


Second  L of  Incidence  d ® B 
Angle  of  Direction  d®  C fub. 
Amplitude  of  the  Path  = C0B 


As  Radius  •*- 

To  C.S.  Amplitude  of  the  Path 
So  C.  S.  Sun’s  Declination 
:To  S.  Latitude  North 


17  ao 
to  a 6 
6 54 

© * 

90  00  10.000000 

6 54  ; 9.99^81: 
17  io  9.97981! 

7 1 ii  9.976618 


For  the  Difference  of  Meridians; 


Afc.  Difference  in  time  is 
From 

Time  Sun-rifing 
Time  at  London  fub.' 
Diff.  Meridians  E*ft 


d.  h. 

4 

600 

3 28  24+ ii  Hours.' 

3 3 3° 

10  14  54=156°  13/  30  . 


5.  To 


\ 


Uranoscopia. 


*49 


* 


5,  To  find  the  Place  C on  the  Globe,,  where  the  Cen-. 
ter  of  the  Penumbra  is,  when  the  Sun  is  Centrally  Eclipfed 
: in  the  Meridian. 

1.  By  the  Kjpterian  Method. 

OPERATION. 


: Apparent  Time  at  London  1749 ,?ulj 
Equation  of  Time  add 
Equal  Time 
Sun's  true  Place 
Sun’s  Right  Afcenfion 
Apparent  Time  from  Noon  add 
Sum,  R.  Afcenfion  M Cali  at  London 
■ Suns  Declination  North 


d.  h.  ' " 
*4  4 18  jo 
5 3 6 
a4  3 *3  46 

38  J4 

1 34  7 o 

49  3*  30 
183  39  30 

*7  *9  o 


For  the  Altitude  of  the  Nonagefime  Degree. 


As  Semidiameter  of  the  Earths  Disk 
To  Radius 

So  j)  ’s  Latitude  at  C 

To  C.S.  Altitude  Nonagefime  Degr. 


O 9 

3305" 

90  00 
3081 
*1  10 


For  the  Meridian  Angle: 


3 519171 
,10.000000 
3.48883? 
9.95966! 


As  Radius  «•» 

ToS.  Obliquity 

So  C.S.  R.A.  M.C.  ■==  © R.4. 

To  C.S.  Meridian  Angle 


0 

9 

90 

OO 

10.000000 

*3 

*9 

9.600409 

45 

53 

9.842685 

73 

54 

9.443094 

F#r 


UnANOseonA. 


as  o 


Fot  Diftance  M.C.  from  Nonagefime  Degree. 


As  Radius  — 90  00  10.000000 

To  C.t.  Ah-  Nonag.Degree  ai  ro  10.412059 

So  C.t.  Meridian  Angle  73  54  9.460349 

To  S.  Dift  M.C.  ^ Nonag.  48  ia  9.871408 

Sun  in  the  Meridian  it  38  54” 

Rem.  Nonag.  Degree  2 13  16  54 

Add  3 o 0 0 

Cufp  Afcendant  5 13  26  54 

Complement  = as  0 833  5 

For  the  Latitude  of  this  Place. 


pz 


As  C.t.  an  R . 
To  Radius 
So  C.S.  'n?  ai 
To  C.  t.  w as  R 
From  *)£  as  ce 
Rem.  R **  ce 


0 


11  10  10.411059 

90  00  10.000000 

6 S3  9.99715 8/ 

88  58  9-585097 

156  31  Comp*  as  ^ 2 3°  29' 

§7  33 


As 


*5* 


Uramoscopia. 

O ' 

68  58  Co  Ar.  0.029945 

To  S.  R.  tt  oe  87  35  9.999603 

2-1  10  9.969665 

To  S.  Lat.  North  8633  9'9932i3 

Beyond  the  North  Pole. 

For  the  Longitude  of  that  Place. 

h.  ' " 

R.Afcen.  ® now  is  /{.A.  M.Cali  134  7 , O-f-3600 

^ A.  M-C.  at  London  lub.  183  39  30 

Longitude  Eaft  from  London  3x0  27  30 

Longitude  Weft  49  32  30 

This  PJace  falls  on  the  Globe,  in  the  North  Frozen  Sea,' 
North-Eaft  of  Great  T/irtary. 

2.  By  the  Flamjleedian  Method; 

OPERATION. 


O ' 


A Semidiameter  @’s  Disk 

3305'' 

3-5l9I7i 

To  Radius 

90 

00 

10.000000 

So  Dift.  ) in  Earth's  Axis 

3208 

3. 50^234 

T»S..Dift.  © from  the  Vertex 

76 

5 

9.987063 

Sun’s  Declination  North  add 

17 

T9 

Sum 

93 

24 

Sub.  from  1800 

Latitude  North 

88 

3<5 

beyond  the  Pole 

For  the  Longitude  of  that  Place, 
h.  ' " 

Time  is  there  Noon  24  o o 

Time  at  London  fub.  3 18  10 

Rem.  Longitude  Eaft  20  41  50=310°  27' 30 "ms above 


4.  For 


2J2 


U R A N 6 S C 0 P i A. 


4.  To  find  the  Place  e on  the  Globe,  where  the  Sun  is 
Centrally  Eclipfed  in  the  Nonagefime  Degree. 


i.  By  the  J^epltriou  Method. 

OPERATION. 


d.  h.  ' w 


Apparent  Time  at  London,  *739,  July  24  549  5 


Equation  of  Time  fub, 
Equal  Time 
Sun  s Place  then 


5 3* 
24  3 54  4i 
Leo  n 40  8 


134  8 o 

57  16  *5 
191  24  15 
17  19  0 


Sun’s  Right  Afcenfion 
Apparent  time  from  Noon  add 
Sum,  is  the  R.  A.  M.  C<eli  at  London 
Sun’s  Declination  North 


For  the  Altitude  Nonagefime  Degree. 


O 


3305"  3-5i9i7i 


As  Semidiameter  Earth’s  Disk 
To  Radius 

So  Dift.  >’s  Axis  Ecliptic 
To  C.S.  Altitude  Nonagefime 


3171  3.501194 

1 6 Xz  9.982015 


The  Complement  of  this  is  730  38',  ®’s  Diftance  from  the 
Vertex;  the  fame  with  the  firft  Operation  in  the  Fhtn- 
Jleedian  Method. 


Sun's  Place  is  = Nonag.  Deg.  4s-  1 1 40  8 

Add  3 00  00  o 

Sam  is  the  Cufp  AfcencL  7 1 1 40  8 


URANO  SCOHA. 


1(5  2.2  10.531120 

90  00  10.000000 

48  lo  9*87333S 

77  3&  9.541x1 s 

13  19 

101  7 

180  o 

78  51 


JtS.  R a n 77  38  Co  Ar.  0 0101915 

IiS-Raoe  78  53  9*99i774 

StC.S.  R ni  as  16  11  9.982035 

It  S.  Lat.  North.  74  33  9.984008 


Js  c.t.  R JR  a Orient 

Jo  Radius 

So  C.S.  <a  »l  Longitude 
To  C,t.  R«»l 

AddZ.  m a » 

ZtR 

Fro9J 

Remains 


*f3 


For  the  Declination  of  the  Afctndant  »R  1 1°  40/  8" 

As  Radius 

9 e 

90  00 

io.ooocFo 

To  S.  Longitude  «•» 

41  40 

9.812*88 

So  S.  Obliquity 

13  19 

p- *00409 

To  S,  Declination  Sguj|s 

1 5 39 

9.413097 

2.  For 


2J4 


U R A N O S C O ? IJ1, 


As  Radius  — 

O ' 

90  OO 

IO.OOOOOO 

To  C.S.  Obliquity 

2-3  *9 

9.952453 

So  t.  Longitude 

41  40 

9 949353 

To  t.  of 

39  13 

9.91 1806 

. Add 

180  0 

R.  A.  Afcendant 

ai9  13 

A.  M-  Cali 

191  14 

27  49 

3.  For  the  AfcenGonal  Difference  of  Afcendant 

As  Radius  — 

O ' 

90  OO 

10.000000 

To  t.  Latitude  North 

74  33 

10.5  58485 

So  t.  Declination  South 

15  39 

9.447584 

To  A.  Difference 

00  00 

10  005870 

This  may 

ferve  for  an 

Eftimate. 

Hence,  becaufe  the  Declination  of  the  Afcendant  nj  n" 
40'=  1 50  59'  South,  is  more  than  the  Co-Latitude  15°  if, 
proves  that  that  Point  of  the  Ecliptic  has  no  Oblique  Afcenfv 
on  ; becaufe  it  never  appears  above  that  Horizon. 

But,  if  you  take  for  the  Latitude  of  the  Place  740  si1, 
and  work  as  in  the  laft  Work  above,  you  will  find  the  fourth 
proportional  Sine  to  be  equal  to  Radius  io.oooooo,  or  Sine 
of  90°. 

So  that  when  ever  the  like  Cafe  happens,  you  may  Lave 
the  trouble  of  working  the  two  laft:  Analogies. 

To  prove  this,  take  a Globe,  and  elevate  the  Pole  74 a 
33',  and  moving  it  round,  you  will  find  111,  11°  40'  will  not 
afeend  the  Horizon. 


Uranoscopia. 


&S5 


2.  By  the  FlamJIeedian  Method, 

OPERATION. 


As  Semidiameter  Earth’s  Disk 
To  Radius  _ — _ 

So  Dift-  y to  Axis  Ecliptic 

To  S.  A^im.  between  © and  Vertex 

^(Radius  _ _ — 

To  C.S  Inclination  of  the  Axis 
Sot,  Sun’s  Diftance  from  Vertex 
To  t.  of  the  Fourth  Arch  fub. 

Sun's  Diftance  from  the  North  Pole 
Remains  the  Fifth  Arch 

As  CS.  of  the  Fourth  Arch 
To  C,  S.  of  the  Fifth  Arch 
So  C.S.  ®’s  Dift.  from  Vertex 
To  S.  Latitude  North 


3305'/ 
90  00 
3171 
73  5 8 

90  00 
16  7 

73  38 
73  00 


3-5*9 '7* 
10.000000 
3.5011915 
9.982025 

*0.000000 

9-981587 

10.532120 

10.514707 


72  4i-f-36oQ 
0x9  Complement 

73  o Co  Ar.  0.534065 

o 19  9-999993 

73  38  9.449915 

74  31  9-983973 


For  the  Longitude  of  that  Place. 

As  S.  of  the  Fifth  Arch  o 19  Co  Ar.  2.257  523 

To  S.  of  the  Fourth  Arch  73  o 9.98059 6 

Sot.  Inclination  Axis  16  7 9.460829 

To  t.  Hour  a Noon  in  Nonag.  88  51  11.698948 

h.  ' " 

From  - 24  o o 

Time  at  London  3 49  5 

Complement  20  10  5 5 = 3020  33' 45" 

Add  Hour  from  Noon  88  5*  o 

Longitude  Eaft  3,1  24  45 


5-  To 
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To  find  the  Place  F on  the  Globe,  where  the  Sun  is 
feen  to  fet  Centrally  Eclipfed. 

i.  By  the  J^efterian  Method. 

Apparent  Time  at  London  1739,  3ulj 
Equation  of  Time  add 
Equal  Time  at  London  ■■■— 

Sun’s  true  Place  — 

Sun’s  Right  Afcenfion  — 

Apparent  Time  from  Noon  add 
Sum,  Right  Afcenfion  M.  Cali  at  London 
Sun's  Declination  North  — > 

For  the  Angle  Orient. 

t V 

Second  Angle  of  Incidence  — F©d  17  ao 
Angle  of  the  Moon’s  Way  = e ® d fub.  5 41 

Angle  Orient  = F © e 11  39 


d.  h.  ' " 
24  4 15  4 
5 3« 

a4  4 ao  40 

*1  ‘i  4i  9 

*34  9 0 
• 61  46  0 
*97  55  0 
17  19  0 


F«r 


AiC.  t.ce£l  « 

11  39 

To  Radius 

90  00 

So  C.S.  ^ as 

48  19 

Ta  C.  t.  as  R 

82  11 

Sub,  ai  oe 

23  29 

Angle  ce  as  R 

58  42 

19.685m 

10.000006 

9.822830 

9-i37°7T 


Ta  S.  ce  as  R 

So  C.S.  os  ^ as 
To  S.  Lar.  North. 


82  11  Co  Ar.  0.004054 
58  42  9.931691 

ii  39  9.990960 

56  25  9.926705 


For  the  Longitude  of  that  Place.1 


As  Radius  — 

0 

90 

/ 

00 

5Q.OOOOOO 

To  t Latitude  North 

5*5 

25 

10.177846 

So  t,  0 Declin.  North 

17 

19 

9.493854 

To  S.  Afc.  Difference 

28 

0 

9.6717O6 

Sun’s  R,  Afcen.  add 

^34 

9 

Obi,  Defc.  Defcend. 

162 

9 

Add 

90 

0 

\A.  M.  Cali 

252 

9 

i(,  A.  M.  Cali  at  London 

IP7 

55 

Longitude  Eaft 

54 

14 

This  Place  falls  on  the  Globe  in  the  Eaftern  Parts  of  Maf- 
mu. 

2.  By  the  Flarnjfiedian  Method* 

OPERATION. 


Second  L of  Incidence  F0d  17  20 
Angle  of  Dire&ion  d 0 C add  10  26 
Amplitude  of  the  Path  ==  F © c 27  46 
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As  Radius 

To  C.S.  Amplitude  Path 
So  C.S.  © Declination  North 
To  S.  Latitude  North 

For  the  Longi 


Afc.  Diff.  in  Time  is 
Add 

Time  of  Sun-fetting  there 
Time  at  London  fub. 
Longitude  Eaft 


9 P I A, 

90  00 

10.000000 

27  46 

9.9415871 

T?  I? 

9 979855 

56  25 

9.9115726 

! of  that  Place. 

h.  ' 

l> 

1 52 

O 

6 O 

O 

7 5* 

O 

4 15 

4 

* 56 

4 = 54®  14  as 

before, 


6.  To  find  the  Place  G on  the  Globe,  where  the  Center 
of  the  Penumbra  is  when  the  Sun  is  feen  to  fet  as  the  E- 
ciipfe  ends. 

i.  By  the  Ifeglerian  Method, 

D.  h.  ' " 

24  6 8 1 

5 5<S 

24  6 13  37 

11  45  -H 
134  14.0 
!f  92  01; 
22 6 14  IJ 

17  17  0 

For  the  Angle  Orient* 

O ' 

Firft  Angle  of  Incidence  G © d 52  24 

Angle  of  the  Moon’s  Way  « ® d fub.  5 41 

Angle  Orisflt  44  43 


Apparent  Time  at  London  173 9,  July 
Equation  of  Time  fub.  — 

Equal  Time  add 

Sun’s  true  Place  ^ 

Sun’s  Right  Afcenfion 
Apparent  Time  from  Noon  add 
Sum,  Afcenfion  M.  Cali  at  London 
Sun’s  Destination  North 


lor 


Uranoscopia* 


For  the  Latuude  of  thje  Place. 


At  C.t ■ « Si 

O * 

45  43 

9.973907 

As  Radius 

90  00 

1O.0O0000 

SeCS.atl 

48  14 

9.823538 

To  C.t . at  R 

54  44 

9.849531 

Subtrad  ^ £2  ce 

£3  29 

Rem.  re  na  R 

31  15 

At  S.  ^ * R 

54  44  Co  Ar. 

0.08805$ 

To  S.  re  ss  R 

31  15 

9-714977 

So  C.S.  re  ^ Si 

45  43 

9.835075 

To  S,  Latitude  North 

15  48 

9.8391 10 

For  the  Longitude  of  that  Place.' 


A. i Radius  —3 

To  t.  Latitude  North 
So  t.  ©5s  Declin.  North 
To  S.  A fc.  Difference 
Sun’s  R.  Afcenfion  add 
Obi.  Defc.  DeLcendant 
Add 

1{.A.  M.  Cali 

M.  Cali  at  Lonaon 
Longitude  Eaft 


90  OO 

10.000000 

25  48 

9.684324 

17  17 

9.492964 

8 39 

9.177288 

134  14 

142  53 

90  0 

232  '53  oIJ 

226  14  15 

6 38  45 

This  Place  falls  on  the  Globe,  near  Techart  in  Barbary,  a 
Province  of  Biledulgerid,  North-Eaft  from  the  Lybian  De- 
fan. 

2,  By  the  Flamfteedian  Method. 

OPERATI  O N. 


Firft  Angle  of  Incidence  G © d 
Angle  of  Direiftion  d ® C add 
Amplitude  of  the  Path  G G C 

o " 

As  Radius  90  oo 

To  C.S.  Am  pi.  of  the  Path  62  50 

go  C.S,  © Declination  17  17 

To  S.  Latitude  Nortth  15  51 


O 9 

51  14 

10  2 6 

'62  50 


1 o.oooefeo 
9^59517 
9-979951 
9.639468 


For  the  Longitude. 
A teen.  Diff.  in  Time  is 


Add 

Time  Sun-fetting  there 
Tune  at  London  tub. 
Longitude  Eaft 


h.  ' " 

o 34  36 
600 
6 34  3 6 
€ 8 1 

o id  35  = 6?  38'  45 
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j.  To  find  the  Place  on  the  Globe,  where  the  Sun’s 
t upper  Limb  is  juft  touched  by  the  Moon’s  lower  Limb  in  the 
Meridian. 

i 


OPERATIC 

N. 

Semidia deter  of  the  Penumbra 

0 

3i 

/ 

6 

Pift.  Moon  in  Earths  Axis 

■ 53 

2.8 

Difference 

22 

il 

Now 

fay, 

As  Semidiameter  Earth’s  Disk 

0 » 

3 3 0 5 '' 

3,519171 

To  Rad*"s  — — - 

90  00 

10,000000 

So  Difference 

T342 

3.11775^ 

To  S.  Lift.  © frora  Vertex 

23  57 

9.608581 

Sun's  Declination  North  add 

17  17 

Sum.  Latitude  Nopth 

41  14 

This  Place  falls  on  the  Globe,  in  the  North  Weft  Parts 
of  Pcr/ja,  near  the  Caff  tan  Sea. 

S 3 s.  To 


a 6z 
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8.  To  find  the  Place  on  the  Globe,  where  the  Snn’s  Iowa 
is  touch’d  by  the  Moon’s  upper  Limb  in  the  Meridian. 

OPERATION. 

O f 

Sfertiidiamerer  of  the  Penumbra  31  6 

Moon’s  Diftance  in  Earth’s  Axis  add  53  28 

Stttn  -*«  84  34 

This  being  more  than  the  Semidiameter  of  the  Earth' 
Disk,  proves,  this  Phenomenon  is  not  any  where  confpj 
euous. 


The  Central  Shade  firft  enters  on  the  Globe,  in  the  111 
known  Ocean  North-Weft  at  America,  and  bends  its  Cowl 
Eafterly,  tending  towards  the  South,  pading  over  the  Non: 
era  Parts  of  America,  crofting  the  Hyperborean  Sea,  Norm, 
Sxvedeland,  the  Baltic,  and  the  Gulph  of  Finland,  where 
enters  Mofcovia,  near  Petersburg^,  and  leaves  the  Earth  net 
jhe  Eaftern  Parts  of  ivlofcoyy,  where  the  Sun  will  fet  Centri 
Jy  Eclipfed, 


T 


Uranosc6pi"a. 
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"fheMooris  Shadow  paffeth  over  the  Earth  with  a Veloci- 
ty of  almoft  32  Miles  in  a Minute  ; which  is  but  a flow 
pace  in  comparifon  to  what  it  goes  when  the  Moon  is  in  Pe- 
rigeon  ; for  then  the  Shadow  travels  with  a Velocity  of  41 
Miles,  2 Furlongs,  37  Poles  in  a Minute,  if  It  happens  about 
the  Middle  of  June  but  at  any  other  time  of  the  Year  its 
: Velocity  is  fomething  lefs. 

And  if  the  Eclipfe  happens  at  the  Moons  Apogeon,  th® 
Shadow  moves  only  31  275  Miles  in  a Minute,  if  this  falls 
; in  the  Middle  of  December  ; but  at  any  other  time  fome- 
thing more. 

So  that  the  two  Extreams  of  the  Motion  of  the  Shadow  of 
the  Moon  over  the  Earth's  Disk  during  the  time  of  a Sol^r 
Eclipfe,  are  41  and  31  Miles  in  a Minute  of  time,  omitting 
the  Fractional  Parts  of  a Mile,. 4 j?6  and  .275, 

Sound  only  goes  11  Miles  in  a Minute  ; but  Light  travels 
with  fuch  a prodigious  Velocity,  that  it  almoft  furpafles  our 
Underftanding : For  when  the  Earth  is  in  Perihelion,  its 
Motion  is  no  lefs  than  15255859  Miles  in  a Minute  of 
time.  See  my  Syjlem,  Vol.  I.  Page  442. 

To  exercife  the  young  Tyro  in  thefe  matters,  I fliall  here 
fubjoin  the  Times  of  the  Great  Eclipfe  of  the  Sun,  that  will 
happen  in  1748.,  according  ro  the  Tables  in  my  Syjiem , ufing 
the  new  Equation  iti  Page  tir,  of  this  Book. 


Equal  rime  true  d 1748,3^/7 
Sun  and  Moon  in 


d.  h.  ' * 

13  23  28  2J 
Leo  % 42  34 


Hence  the  Apparent  time  at  London  of  the 


Beginning  1748,  July 
Vilible  Conj undiion 
Greateft  Obfcuradon 
End  — 


14  o 19  r 


13  21  4 55 


22  39  58 
22  40  49 


Total  Duration  — 

Digits  Eclipfed  are  on  the  uf  per  fide 


i 14  <5 

xo  26  13 
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,The  Times  of  the  General  Eclipfe  fall  thus,  vi%. 
Apparent  time  at  London  of  the 

d.  li,  ' " 

beginning  at  Sun-rifing,  1748 , JuJx  43  2.0  1 6 19 

Central  Eclipfe  begins  an  Sun-rifing  21  40  34 

Central  Eclipfe  in  the  Meridian  23  3 9 

Central  Eclipfe  in  the Nonagefime  Degree  23  1949 

Middle,  being  at  — 23  25  9 

End  of  the  Central  Eclipfe,  at  Sun-fetting  1 940 

End  at  Sun-fetting  — > 2 23  45 

Duration  — 5 57  16 


R;  The  Latitudes  and  Longitudes  where  thofe  Appearances 
happen,  are, 

Lat.  Long. 

o / O' 

Sun  begins  to  be  Eclipfed  at  his  Rifing  35  9 N.  51  10W. 

Rifes  Centrally  Eclipfed  45  23  76  17 

Centrally  Eclipfed  in  the  Meridian  51  38  14  13  E, 

Centrally  Eclipfed  in  the  Nonagefime  48  47  20  8 

Sun  lets  Centrally  Eclipfed  1030  7611 

Ends,  at  Sun-fetting  o 14  S.  53  59 

Suns  upper toucht by  Vs  lower  Limb  21  19  N.  14  13 

Sun’s  lower  toucht  by  Moon's  upper  Limb  beyond  the  Pole. 


CHAP. 
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CHAP.  XVIII. 

tfo  find  by  tbs  tferreftrial  Globe,  the  principal  Appearan- 
ces of  Solar  Eclipfes. 

i./'i'lVEN  the  Cufp  of  the  Afcendant,  with  the  Angle  O- 

LI  rient,  or  Altitude  of  the  Nonagefime  Degree,  to 
find  where  the  Sun  rifes  as  the  Eclipfe  begins. 

EXAMPLE. 

Let  it  be  required  to  find  the  principal  Appearances  of 
die  Sun’s  Eclipfe,  July  2,4,  1739? 

Solution.  I.  For  the  Latitude. 

Bring  the  Sun’sPlace  £\.n°  33'  tb  the  Eaftern Horizon, and 
there  ftay  the  Globe  Then  take  3 Signs  from  the  Sun’s 
Place,  and  there  remains  £5  n1 * * * * 6  33'  for  the  Place  of  the 
Nonagefime  Degree,  which  mark  with  a Chalk  in  the  E- 
cliptic. 

Then  move  the  Brazen  Meridian  in  the  Notches  of  the 
Wooden  Horizon,  until  the  Place  of  the  Nonagefime  De- 
gree be  elevated  38°  5'  5 then  will  the  Notch  of  the  North- 
thern  cut  the  Brazen  Meridian  at  450  11',  the  Latitude  of 
the  Place  North. 

1.  For  the  Difference  of  Meridians,  or  Longitude  from 
London. 

Bring  the  Sun’sPlace  in  the  Ecliptic  £^it°33/  to  the 
Brazen  Meridian,  and  there  make  a Mark  with  Chalk : 
Let  the  Globe  be  elevated  to  the  Latitude  of  the  Place  juft 
now  found  ; bring  London  to  the  Meridian,  and  fee  the  Index 

to  the  Time  of  the  Eclipfe  1 h.  if. 

Now  move  the  Globe,  till  the  Index  point  at  12  at  Noon  ; 

and  that  Place  on  the  Globe  under  the  Mark  made  on  the 
Brazen  Meridian,  is  the  Place  where  the  Sun  is  Vertical  at 
that  time  j bring  this  Place  to  the  Eaftern  Horizon,  and 

the 
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the  Meridian  cuts  the  Equator  i*  1250  yS7  Weft  of  London. 
which  Place  is  in  the  unknown  Ocaan,  where  the  Sun  vtil 
begin  to  fife  juft  as  the  Eclipfe  begins. 


2.  To  find  the  Place  where  the  Sun  will  Rife  Centrally  F.- 
clip  fed. 

1.  For  the  Latitude. 

The  Sun’s  Place  is  Leo  1 1°  3 S7,  the  Altitude  of  the  No- 
nagefime  Degree  23°  1',  and  the  time  at  London  3'paftj, 

SOLUTION. 

Bring  the  Sun’s  place  in  the  Ecliptic  £\_  1 1°  38'  to  the  Eaft- 
ern  Horizon  ; then  3 Signs  fubtracfted  trom  it.  leaves  ft  n9 
38*,  the  place  of  the  Nonagefime  Degree  ; which  mark  with 
Chalk.  Then  move  the  Meridian  in  the  Notches  of  the 
Horizon,  till  you  have  the  place  of  the  Nonagefime  {J  n8 
28'  elevated  upon  the  Quadrant  of  Altitude  230  1';  then 
-will  the  Notch  of  the  Northern  Horizon  cut  the  Meridian  at 
710  23',  which  is  the  Latitude  of  the  place  foughr. 

2.  For  the  Difference  of  Longitude. 

Bring  the  Sun’s  Place  to  the  Brazen  Meridian,  and  there 
mark  the  Meridian  with  Chalk  ; elevate  the  Globe 
to  the  Latitude  of  the  Place  juft  found  5 bring  London 
to  the  Meridian,  and  fet  th|  Index  to  the  time  of  the  Eclijijt 
3*paft3;  move  the  Globe,  till  the  Index  point  at  12  at 
Noon:  Here  ftay  the  Globe,  and  obferve  what  place  is  un- 
der the  Mark  made  on  the  Brazen  Meridian  j for  there  the 
Sun  is  Vertical  at  the  given  Time. 

Bring  this  place  (being  marked  with  Chalk)  to  the  Eaft- 
ern  Horizon,  and  the  Degree  of  the  Equator  15  <5°  13' that 
now  lies  under  the  Brazen  Meridian  is  the  Longitude  of  the 
place  fought  ; Which  place  falls  on  the  Globe,  in  the  un- 
known Ocean ; where  the  Sun  will  be  feen  to  rife  Centrally 
Eclipfed,  it  being  in  the  Zenith,  or  higheftpartof  the  Glote 
at  that  time. 

3.  To 
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3.  To  find  where  the  Sun  is  Centrally  Eclipfed  in  the  Nona- 
gefime  Degree. 

1.  For  the  Latitude. 

Sun’s  Place  1 1 0 40',  the  Alticude  of  the  Nonagefime 

Degree  16°  zz'  and  the  time  at  Londcn  is  49'  paft  3 ' 
in  the  Afterhoon. 

SOLUTION. 

Mark  the  Sun’s  Place  in  the  Ecliptic  S[_  1 1°  40'.  This  is 
now  the  place  of  the  Nonagefime  Degree.  To  it  add  three 
Signs,  and  it  makes  m 11°  4' for  the  Cufp  of  the  Afcendant ; 
which  bring  to  the  E after n Horizon,  and  move  the  Brazen 
Meridian  in  the  Notches  of  the  Wooden  Horizon,  until  the 
Nonagefime  Degree  (Sun’s  placed  tea  n^o'  be  elevated 
16°  zz'  upon  the  Quadrant -of  Altitude  ; then  doth  the 
Notch  of  the  North  Horizon  cut  rhe  Meridian  in  740  33'; 
the  Latitude  of  the  place  North. 

a.  For  the  Difference  of  Longitude. 

The  Globe  {landing  elevated  to  the  Latitude  -jq.0  13',  as 
found  above,  mark  theSun’s  place  in  the  Ecliptic  Leo  n0’^', 
bring  that  to  the  Meridian,  and  fet  the  Index  to  12  at 
Noon;  then  move  the  Globe,  till  the  Index  points  at  the 
given  Hour  at  London  3 h.  49'P.  M.  The  Degrees  of  the 
Equator  now  under  the  Brazen  Meridian  1910  24'  are  the 
Right  Afcenfion  of  the  Mid-Heaven  at  London  ; which  marls 
with  Chalk  : Then  so  the  Sun’s  Place  £[  n«  40'  add  three 
Signs,  the  Sum  is  m 1 1°  40'. 

This  Point  of  the  Ecliptic  doth  not  Afcend,  [See  Page  Z4] 
in  that  Latitude  ; for  which  reafon  the  Globe  cannot  decide 
the  Coutroverfy. 


4.  To 
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4.  To  find  the  Place  on  the  Globe,  where  the  Sun  is 
Centrally  Eclipfed  in  the  Meridian* 

i.  For  the  Latitude. 

Given  the  Suns  place  n°  38',  and  the  Altitude  of  the 
Nonagefime  Degree  ix°  10',  with  the  Nonagefime 
Degree  XC  230  1 6'. 

SOLUTION. 

To  the  Place  of  the  Nonageftrne  Degree  add  three  Signs  ; 
the  Sum  is  ^ 2 1°  16',  the  Cufp  of  tfie  Afcendant.  Bring 
this  to  the  Eaftern  Horizon,  and  moye  the  Brazen  Meridian 
in  the  Notches  of  the  Wooden  Horizon,  until  the  place  of  the 
Nonagefime  Degree  B.  23°  26' cut  the  Quadrant  of  Altitude  in 
2i° xo' ; then  doth  the  Northern  Notch  of  the  Horizon  cut 
the  Brazen  Meridian  in  86°  34!  North  beyond  the  Pole  for 
the  Latitude  of  that  place.- 

1,  For  the  Difference  of  Longitude. 

SOLUTION. 

Bring  London,  to  the  Meridian,  and  fet  the  Index  to  the 
given  time  of  the  Ecliffe  3 h.  x8'  : Then  move  the  Ov-be 
till  the  Index  points  at  12  at  Noon. 

Now  the  Degrees  of  the  Equator  under  the  Brazen  ? ;■?- 

dian  are  490  32',  which  is  the  Longitude  of  the  p ace  to  the 
Weft  of  London,  where  the  Sun  will  be  Centrally  Ediyjed  in 
the  Meridian,  and  Latitude  §6°  34^  North  beyond  the  Pole* 


5,  To 
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5.  To  find  the  Place  where  the  Sun  fees  Centrally  E- 

clipfed. 

For  the  Latitude. 

Given  the  Sun’s  Place  n degr.  41  min.  the  Apparent 
time  4I1.  15'  P,M-  and  the  Altitude  of  the  Nonagefime  De- 
gree 1 1 degr.  39  min. 

SOLUTION. 

Becaufe  in  this  Cafe  the  Sun  i*  fetting,  bring  his  Place 
Leo  11  degr.  41  min.  to  the  Weftern  Horizon  $ add  three 
Signs  to  it,  and  you  have  the  Place  of  the  Nonagefime  De- 
gree nj,  if  degr.  41  min.  . 

Then  move  the  Brazen  Meridian  in  the  Notches  of  the 
Horizon,  until  you  bring  the  Nonagefime  Degree  ?Ji  n deg. 

4 1 min.  to  he  elevated  upon  the  Quadrant  of  Altitude  it 
degr.  39  min.  equal  to  the  Angle  Orient : Then  obferve 
what  Degree  of  the  Brazen  Meridian  is  cut  by  the  Notch 
of  the  Wooden  Horizon  ; for  that  is  the  Latitude,  or  Pole’s 
Elevation  fought*  which  in  this  Example  is  56  degr.  35  min. 
North. 

a.  For  the  Difference  of  Longitude. 

Bring  the  Sun’s  Place  in  the  Ecliptic  Leo  11  degr.  41  min. 
to  the  Brazen  Meridian,  and  over  the  Sun’s  place  make  a 
Mark  on  the  Meridian,  the  Globe  being  elevated  to  the  giv- 
en Latitude  56  degr.  25  min.  North  j bring  London  to  the 
Meridian,  and  fet  the  Index  to  the  time  of  the  Eclipfe  4 h. 
15'P.M.  Move  the  Globe,  till  the  Index  point  at  12  at 
Noon.  Here  ftay  it,  and  obferve  what  Place  lieth  udder  the 
Mark  made  on  the  Meridian  pfor  that  is  the  place  where  the 
Sun  is  Vertical  at  the  given  time)  which  is  the  Eaft  End  of 
Hifpmiola.  Bring  this  place  to  the  Weftern  Horizon,  and 
the  Degrees  of  thg  Equator. 


Now) 
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Now,  under  the  Meridian  are  54°  14',  the  Longitude  Eaft 
of  London  ; the  Place  now  in  the  Zenith  is  the  laft  Mofcovia, 
where  .the  Sun  will  fet  Centrally  Eclipfed. 


6.  To  find  the  Place  where  the  Eclipfe  ends  at  Sum 
fetting. 

Given  the  Sun’s  Place  f\>n°45^  the  Apparent  time  at 
London  1 1 h,  8'  59"  P.  M.  and  the  Altitude  of  the  Non4- 
gefime  Degree  ^ 43'. 

1.  For  the  Latitude  of  the  Place. 

"Becaufe  the  Sun  is  fetting,  bring  his  place  in  the  Eclip- 
tic 11  degr.  45  mm.  to  the  Weftern  Horizon  ; add  three 
Signs  to  it,  and  you  have  the  place  of  the  Nonagefinte  De- 
gree mu  degr.  45  min. 

Then  move  the  Brazen  Meridian  in  the  Notches  of  the 
Wooden  Horizon,  until  you  bring  the  Nonagtfime  De- 
gree Jtf  it  degr.  45  min,  to  be  elevated  upon  the  Quadrant 
of  Altitude  46  degr.  43  min.  equal  to  the  Angle  Orient,  or 
Altitude  of  the  Nonagejimc  Degree.  Then  obferve  what  De- 
gree of  the  Meridian  is  cut  by  the  Northern  Notch  of  the 
Wooden  Horizon  ; for  that  is  the  Latitnde  or  Poles  Eleva* 
tion  lought,  which  in  this  Example  is  15  degr.  48  min. 
North. 

2.  For  the  bifference  of  Longitude  from  London, 

Bring  the  Sun’s  place  in  the  Ecliptic  ii°  45'  to  the 
Brazen  Meridian,  and  there  on  the  Meridian  make  a Mark. 
The  Globe  being  elevated  to  the  juft  now  found  Latitude 
25  degr.  48  min.  N.  bring  London  to  the  Meridian,  and  fet 
the  Index  to  the  time  of  the  Eclipfe  6 h.  8'  P.  M.  Move 
the  Globe  back,  till  the  Index  point  at  12  a iNoon. 

Here  ftay  it,  and  obferve  wfcat  Degree  of  the  Equator  is 
under  the  Brazen  Meridian  ; for  that  is  the  place  where  the 
Sua  is  Vertical  at  the  given  time,  which  is  th<;  Gulphof  Me- 
xico in  America. 
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Bring  this  Place  to  the  Weftern  Horizon  ; and  the  Degree 
of  the  Equator  then  under  the  Meridian  is  6°  39'  Eaft  Lon- 
gitude from  London.  Now  look  upon  the  Zenith  of  the 
Globe,  and  you  will  find  Tccbort  in  Barbary  ; at  which  place 
theEclipfe  will  end  at  Sun-fetting. 

Thus  have  I fully  demonflrated  by  the  Terreftrial  Globe 
all  the  Appearances  of  this  Solar  Eclipfe,  which  are  all  that 
can  happen  ; becaufe  all  the  Penumbra  doth 'not  fall  within 
the  Earth’s  Disk.  But  in  thofe  Eclipfes,  when  the  Penum- 
bra is  all  involved  in  the  Disk,  then  there  will  be  two  more 
Cafes  (as  in  the  Sun’s  Eclipfe  Decembers  8,  1730 ,)  that  is, 
firft,  to  find  the  Place  where  the  Eclipfe  is  at  Sun-rifing ; 
and  the  other  is,  to  find  the  Place  where  the  Eelipfe  begins  at 
Sun-fetting.  Of  thefe  in  their  Order. 


1.  To  find  by  the  Terreftrial  Globe,  the  Place  where  the 
Sun’s  Eclipfe  of  Dec.  28,  1730,  ended  at  Sun  riling. 

d.  h ' " 

Given  the  Apparent  Time  at  London,  Dec.  28  21  25  34 
Sun’s  Place  — VS  1 7 43  ' o 

Altitude  of  the  Nonagefime  Degree  90  48  o 

1.  For  the  Latitude  of  that  Place. 

SOLUTION. 

Bring  the  Sun’s  Place  in  the  Ecliptic  VS  17  degr  43  min: 
to  the  Eaftern  Horizon  (becaufe  the  Sun  is  riling)  and  from 
it  fubtratft:  three  Signs,  and  you  will  have  Si  17  degr.  43 
min.  for  the  Place  of  the  Nonagefime  Degree. 

Then,  becaufe  its  Altitude  is  90  degr.  48  min.  from  the 
North  Part  of  the  Horizon  (becaufe  the  Sum  of  the  third 
Angle  of  Incidence  8 5 degr.  11  min.  and  the  Angle  of  the 
Moon’s  Way  5 degr.  37  min.  is  more  than  a Quadrant)  move 
the  Brafs  Meridian  in  the  Notches  of  the  Wooden  Horizon, 
until  the  Place  of  the  Nonagefime  Si  17  degr.  43  min.  be  ele- 
vated 90  degr.  48  min.  from  the  North  part  of  the  Horizon, 
or  89  degr.  12  min.  from  the  South  part  thereof;  then  the 
pegre^s  cut  by  the  Sputhern  Nopch  q>f  thp  Hprizcm  upon  the 

Brafs- 
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Brafs-Meridian,  are  7 degr.  41  min.  which  is  the  Latitude 
of  the  Place  South. 

2.  For  the  Diffefence  of  Longitude  from  London. 

The  Globe  being  elevated  to  the  Latitude  of  7 degr.  41 
min-  South,  juft  now  found,  bring  the  Sun’s  Place  in  the  E- 
cliptic  VS  1 70 43 to  the  Brazen  Meridian;  make  a Mark; 
then  bring  London  to  the  Meridian,  and  fet  the  Index  to  the 
time  of  the  Eclipfe  ax  h.  a 6'  P.M.  Move  the  Globe;  till  the 
Index  point  at  the  upper  ia,  or  Noon. 

Now  the  Place  on  the  Globe  under  the  Meridian,  which 
you  mark’d,  is  the  Sea  betwixt  the  Kingdom  of  Moniotapa  in 
South  Africa  and  iAadagafcar.  Here  the  Sun  is  Vertical  at 
the  given  Time.  Bring  this  Place  to  the  Eaftern  Horizon 
(becaufe  the  Sun  is  riling}  and  obferve  the  Degrees  of  the 
Equator  under  the  Meridian,  which  in  this  Example  are  54 
degr.  33  min.  Weft  Longitude  from  London. 

Now,  as  the  Globe  ftands,  look  on  the  Zenith,  and  you 
will  fee  the  Country  ot  the  Amazons  in  South  America  j to 
which  place  the  Eclipfe  ends  at  Sun-rifingi 

This  is  the  moft  Wefterly  Place  that  fees  the  Ecliple. 


2.  To  find  the  Place  ou  t,he  Globe  whece  the  Eclipfe  be- 
gins at  Sun-fetting. 

Given,  the  Apparent  Time  at  London  zzh.  59 min.  38", 
the  Sun’s  Place  VS  17  degr.  47  min.  and  the  Altitude  of  the 
Nonagefime  Degree  79  degr.  34  min. 

1.  For  the  Latitude.. 


SOLU- 
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SOLUTION. 

Bring  the  Sun’s  Place  VS  170  47'  to  the  Weftern  Horizon 
(becaufe  the  Sun  is  Getting.)  and  to  it  add  three  Signs,  anc^ 
you  will  have  y'  1 7 p 47'  for  the  Place  of  the  No nagefime  De- 
gree. Then,  becaufe  its  Altitude  is  79  degr.  34  min.  moVf 
the  Brafs  Meridian  in  the  Wooden  Notches  of  the  Horizon, 
until  the  Place  of  the  Nonagefime  Degree  T 1T°  47*  be  eleva- 
I ted  790  34'  from  the  South  Horizon. 

Now,  the  Degrees  cut  by  the  Northern  Notch  of  the  Wood- 
en Horizon,  are  16  degr.  36  min.  and  fuch,  is  the  Latitude 
North. 

2.  For  the  Difference  of  Longitude. 

The  Globe  being  elevated  to  the  Latitude  16  degri  47 
min.  North,  juft  now  found,  bring  the  Sun’s  Place  in  the 
Ecliptic  VS  17  degr.  47  min.  to  the  Brafs  Meridian,  and 
there  make  a Mark  exactly  over  the  Sun’s  Place  ; then  bring 
London  to  the  Meridian,  and  fet  the  Index  to  the  time  of 
the  Eel  ip  fe  22  h.  59' 3&1  P.M.  Move  the  Globe,  till  the 
Index  points  at  12  at  Noon,  the  Place  under  the  Mark  on 
the  Meridian,  is  the  Weftern  Coaft  of  Monapotapa  in  South 
Africa.  Here  the  Sun  is  Vertical  at  the  given  time. 

Bring  this  Place  to  the  Weftern  Horizon  (becaufe  the  Sun 
is  letting.)  Here  ftay  the  Globe,  and  fee  what  Degrees  are 
on  the  Equator  under  the  Mark  on  the  Meridian  j for  they 
are  the  Longitude  from  London,  and  are  98  degr.  4 min. 
Eaft. 

Now  look  on  the  Zenith  of  the  Globe,  and  you  will  fee 
Pegu  in  the  Eaft  Indies.  This  is  the  moft  Eaftera  Place  that 
lees  any  thing  of  this  Eclipfe. 

Becaufe  the  Solution  by  the  Terreftrtal  Globe,  of  finding 
the  Places  where  the  Sun  is  Centrally  Eclipled  in  the  Nona- 
gefime  Degree  is  the  moft  difficult,  and  my  Defign  of  Wrip 
ting  being  to  make  all  things  plain  to  the  meaneft  Capacity  g 
therefore  for  the  fake  of  my  younger  Readers,  I will  ad (8 
another  Example,  which  ffiall  be  of  the  Sun  Centrally  E- 
clipfed  in  the  Nonagefime  Degree,  Anno  1730,  December  27th,,’ 
uh.  1 2' 42"$  Sun's  Place  vs  170  45',  aqd  the  Altitude  of 
ihfc  Nonagefime  Degree  87°  46'. 
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SOLUTION, 

r.  For  the  Latitude  of  that  Place. 

Mark  the  Sun’s  Place  in  the  Ecliptic  VS  17  degr.  45  min, 
This  is  now  the  Place  of  the  Nonagefime  Degree. 

To  it  add  three  Signs,  and  it  makes  T 17  degr.  45  min. 
for  the  Cufp  of  the  Alcendant  ' Which  bring  to  the  Eaftern 
Horizon  Keep  it  there,  and  move  the  Brafs  Meridian  in 
the  Notches  of  the  Wooden  Horizon,  Until  the  Nonagefime 
Degree  (Sun’s  place)  f 17  degr.  45  min.  be  elevated  upon 
the  Quadrant  of  Altitude  87  degr.  46  min.  from  the  South 
part  of  the  Horizon  ; then  doth  the  South  Notch  of  the  Hori- 
zon cut  the  Brafs  Meridian  in  20  degr.  a txiin.  South,  the  La- 
titude fought. 

2.  For  the  Difference  of  Longitude. 

The  Globe  (handing  elevated  to  the  Latitude  20  degr.  1 
min.  South,  mark  the  Sun’s  place  in  the  Ecliptic  VS  17  degr. 
45  minutes,  which  bring  to  the  Meridian,  and  let  the  Index 
to  12  at  Noon  ; then  move  the  Globe  till  the  Index  point  at 
the  given  Hour  22  h.  13  min.,  at  Loudon,  the  Degrees  of  the 
Equator  now  under  the  Meridian  262  degr.  24  min,  are  the 
Right  ATcenfiou  of  the  Mid-Heaven  at  London  ; which  mark 
with  Chalk.  Then  to  the. Sun’s  place  add  three  Signs,  the 
Sum  is,  V 170  45'.  Bring  this  to  the  Eaftern  Horizon, 
and  here  ftay  the  Globe  ; the  Degrees  of  the  Equator  now 
on  the  Meridian  are  the  Right  Afcenfion  of  the  Mid-Hea* 
ven  28S  degrees  5 5 minutes,  the  Place  where  the  Sun  is 
Centrally Eclipfed  in  the  N&iagefime  Degree ; which  mark  in 
the  Equator  with  Chalk:  Alio  count  the  Degrees  in  the  E- 
quator  between  thefe  two  Chalks,  and  you  will  find  them  to 
be  26  degrees  30  minutes,  the  Difference  of  Longitude  from 
London  Eaft  ; becaufe  the  time  at  London  was  more  than  11 
Hours  ; when  it  is  lefs  than  12  Hours,  then  it  is  Weft. 
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'How  exceeding  pleafanr  muft  it  be  co  the  young  Aftrono- 
met,  to  take  the  Terreftrial  Globe  in  his  hand,  and  at  one 
View  to  fee  the  principal  Appearances  of  Sny  Solar  Eclipfe! 
This,  I fay,  is  very  fatisfa&ory,  by  .reafon  he  may  examin# 
the  Calculations,  and  by  that  means  JjinA  out  thS  Faults^ 
if  any. 


CHAP.  XIX. 

Shewing  how  to  obfer-ve  the  Phafes  of  Venus  afti 
Mercury. 

HE  that  underftands  what  f have  already  wrote  iri  my  Sy~ 
fiem  of  the  Planets  demonjirated , cannot  but  rightly  con- 
ceive the  true  Syftem  of  the  World,  I mean,  the  Heavenly 
Bodies  themfelves,  and  how  they  move  in  their  feveral  Or- 
bits: For,  fince  all  the  Planets,  as  well  as  our  Earth*  are 
Spherical,  Opaque  and  Scabrous,  or  rough  uneven  Bodies, 
they  do  reflect  every  way  the  Sun’s  Rays  which  fall  upon 
them. 

And  it  follows  alfo  from  hence,  that  one  half  of  every 
Planet  (nearly)  or  that  Hemifphere  which  is  turned  neareft 
the  Sun,  will  be  illuminated  by  him,  and  the  other  Hemi- 
fphere fnuft  remain  in  Darknefs. 

And  becaufe  the  Orbits  of  the  two  ihferiour  Planets  Fe* 
nus  and  Mercury  are  infcribed  within  the  Earth’s  Orb,  they 
increafe  and  decreafe  in  Light  as  our  Moon  doth:  For 
when  they  are  in  Conjunction  with  the  Sun  in  the  upper 
part  of  their  Orb,  the  fame  Face  that  they  then  {hew  to  the 
Sun,  is  alfo  turned  to  our  Earth,  which  is  full,  except  when 
they  are  in,  or  near  the  Nodes,  and  then  they  are  behind 
the  Sun,  and  eonfequently  cannot  be  feen  by  a Spectator  on 
our  Earth  ; that  is,  if  their  Latitudes  be  lefs  than  the  Sun's 
Semidiameter. 

Such  a Conjunction  as  this  happen’d  of  the  Sun  and  Mert 
cfirf,  Anno  1693,  OBobcr  29,  at  3a'5o"paft  Noon  in  SliS/ 
52  7',  with  Latitude  4 57  S.A. 
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This  Conjunction,  J.  iVing  put  in  his  Almanack  for  that 
Year,  with  the  Calculation,  to  fhew  the  Paflage  of  Mercury 
over  the  Sun’s  Disk.  Indeed,  if  he  could  have  jump’d  into 
either  Saturn  or  Venus  at  that  time,  he  might  then  have  feen 
Mercury  as  a black  Spot  in  the  Sun : For  as  Mercury  was 
then  in  Scorpio,  fo  were  Saturn  and  Venus  in  Sagittary  ; fo 
that  an  Eye  from  either  of  them  might  have  feen  Mercury 
in  the  Sun. 

I mention  this,  only  as  a Caution-to  young  Students,  that 
they  may  not  fall  into  the  like  Error,  as  he  did. 

In  Page  42 6,  of  Vol.  I.  of  my  Syftem,  I have  taught  how 
to  Calculate  a Retrograde  Conjunction  of  Mercury  or  Venus 
over  the  Sun  : But  becaufe  that  differs  fomething  from  a 
DireCt  Conjunction,  it  will  not,  I believe,  be  taken  amifs  if 
I fhew  here  how  it  is  to  be  done. 

All  the  difference  is,  in  finding  the  Diftance  of  the  Planet 
from  the  Earth,  at  the  time  of  the  true  Conjunction : For 
as  in  the  Retrograde  Conjunction  the  Angle  of  the  Sun  is 
always  6 Signs  ; and  the  Diftance  of  Mercury  from  the  Sun 
is  fubtra'Cted  from  the  Diftance  of  the  Sun  from  the  Earth; 
fo  in  the  DireCt  Conjunction  the  Angle  at  the  Sun  is  no- 
thing : The  Diftance  of  Mercury  from  the  Sun  is  added  to 
the  Diftance  of  the  Sun  from  the  Earth  ; and  that  Sum  is 
the  Diftance  of  Mercury  from  the  Earth  ; (the  like  in  Ve- 
nus.) 

To  make  it  more  intelligible,  take  a Synopfis  of  the  Cal- 
culation of  the  Conjunction  above  mentioned,  as  it  happens 
from  my  Tables. 
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Equal  time  of  true  Orbit  d 
Equation  of  time  add 
Apparent  Time 


Mean  Anomaly  of 
Mean  Longitude 
Profthapherefis  fub. 

Orbit  Place 

Mercury's  North  Node  tub. 
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Angle  at  the  Sun 
Inclination  of  the  Orb 
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For  the  Latitude  of  Mereury. 


Dift.  © a © 98912"  4.995250 

Dift.  5 in  his  Orbit  a ® add  45513  4658138 

Dift  5a©  144425  5.159642 


As  Dift.  5 a © 

To  Dift.  5a® 

So  t.  Inclinat. 

To  r.Geocen.  Lat.  S.A. 


144425  Co  Ar.  4.840358 
45513  4.658138 

o°  1 5'  48"  7.662244 

o 4 57  7.160740 


That  my  Reader  may  have  a right  Idea  of  thefe  matters* 
I will  give  him  another  Example  of  the  Conjuntftiori  of  the 
Sun  with  Venue  Diretft,  Anno  1735,  when’fhe  will  pafs  below 
the  Sun  45' 16".  See  a Synoplis  of  the  Calculation , and 
mark  it  well. 
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Equal  rime  of  the  true  Eclipt.  1735,  ?<»»• 
Equation  of  time  fub. 

Apparent  time  — — - 


d.  h.  ' " 
8 21  80 

11  33 
8 ZO  5 6 27 
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Mean  Anomaly  of 
Mean  Longitude 
Profthapherefis  add 
Orbit  Place 
Venus's  North  Node 
Argument  of  Latitude 
Reduction  fub. 
Ecliptic  Place 
Angle  at  the  Sun 
Inclination  of  the  Orb 
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For  the  Latitude  of  Venus. 


Dift.  O Si  Q 98423" 

Dift.  $ b ® curtat.  add  72183 
Dift.  $ a.  © 170606 


4.993098 
4,858435 
5 1JI994 


As  Dift.  § a © 

To  Dift.  S a ® 

So  t.  Inclination 
Tor.Geocen.  Lat.  S.A.’ 
Sum  Semidiam.  fub. 

Venus  below  the  Sun 


170606  Co  Ar.  4.768006 
72183  4.858435 

2°  25'  34"  8.627045 

I I 37  8.253486 

l6  21 


45  16 


New 
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Now  fhefhews  a full  Face  to  the  Earth,  which  I fliall  call 

Digits  ("as  in  the  Luminaries;)  and  all  the  time  from 
this,  to  her  Retrograde  Conjunction  with  the  Sun,  the  Lighc 
will  be  decreafing,  until  fhe  come  to  her  Retrograde  Con- 
junction ; and  then  her  dark  Hemifphere  being  turned  to- 
wards us,  becaufe  now  fhe  is  in  a right  Line,  if  the  Sun 
be  in  her  Node,  or  lb  near  it,  that  her  Latitude  be  lefs  than 
the  Sun's  Semidiameter  at  that  time,  (lie  will  appear  a black 
Spot  in  the  Sun  s Disk. 

And  from  this  Conjunction,  to  her  Dir§Ct  Conjunction 
again,  die  is  encreaftng  in  Light,  is  horned,  bilfeCted  and 
gibboils,  but  on  the  reverie  fide  to  what  (lie  was  before,  in 
going  from  the  DireCt  to  the  Retrograde  Conjunction. 

What  I have  here  faid  of  Venus,  holds  good  alfo  in  Mer- 
cury. So,  by  underftanding  well  what  goes  before,  it  is 
eafy  at  all  times  to  know  what  Phafe  or  Face  either  of  thefe 
Planets  will  put  on  before,  or  when  you  look  at  them  : For 
fubtraCt  the  Sun’s  Place  from  the  Heliocentric  Place  of  Venus 
or  Mercury,  and  if  the  Diftartce  be  lefs  than  900,  or  three 
Signs  -;  or  more  than  fix,  or  lefs  than  nine,  fay, 

As  Radius, 

To  12  Digits  ; 

So  is  the  -Co-Sine  of  half  the  Diftance  of  the  Planet  from 
the  Suit, 

To  the  Digits  and  Decimal  Parts  of  a Digit  then  lighc. 
See  the  Scheme  in  Page  66. 

But  if  the  Diftance  be  more  than  three  Signs,  or  lefs  than 
nine,  fay,  * 

As  Radius, 

To  12  Digits  light  ; 

So  is  the  Sine  of  half  the  Diftance  of  the  Complement  to 
6 Signs, 

To  the  Digits  aftd  Decimal  Parts  light, 
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A Table  of  the  light  Digits  of  Venus  and  Mercury, 
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After  this  manner  hive  I calculated  the  foregoing  Table  ; 
which  fhews,  that  in  the  firft  Semicircle  of  their  Diftancefrom 
the  Sun,  their  Digits  of  Light  decreafe  ; and  in  the  other 
Semicircle,  that  is,  from  6 to  n Signs  of  their  Diftance  from 
the  Sun,  the  Light  increafeth. 

But  here  it  is  to  be  remember'd,  that  in  the  firft  Semi, 
circle  of  their  Diftance  from  the  Sun,  they  are  Occident,  and 
therefore  may  be  obferved  in  the  Evening  after  Sun-fer. 

But  if  the  Diftance  of  the  Planet  be  more  than  6 Signs , 
then  they  are  Orient,  and  confequentiy  muft  be  view'd  m the 
Morning  before  Sun-rifing. 

But  here  we  muft  take  care  that  we  be  npt  deceiv’d  by  the 
general  Confederation  of  her  Phafes  only,  fo  as  to  think  that 
Venus  will  always  appear  bright  and  largeft  : For  fuppofe  the 
Earth  at  P,  and  Venui  at  9 in  the  firft  Triangle,  Page  66 • 
tho'  Venus  will  then  fliine  with  a full  Face  ; yet  fit?  will  be 
then  fo  far  from  the  Earth,  that  her  Diftance  from  us  will 
more  than  compenfate  for  the  Quantity  of  her  Light. 

Wherefore  you  may  expedt  to  fee  her  moft  bright  and 
fplend id  about  her  greateft  Elongations.  See  rhe  "Figure, 
Page  47.  # ... 

And  fince  her  fhining,  or  apparent  Light  ihcreafes  in  a du- 
plicate Ratio  ; or  as  the  Square  of  her  Diftance  from  us  di- 
minifhes,  her  Light  will  be  much  more  increafed  by  her 
Approach  to  the  Earth,  than  it  will  be  leffen’d  by  our  feeing 
lefs  of  her  illuminated  Disk. 

So  that  the  Table  above  (hews  her  true  Light  at  fuch  a 
Diftance  from  the  Sun,  but  will  fometimes  differ  from  the 
apparent  Light,  for  the  reafon  juft  now  given. 

Nothing  remains  now,  but  to  fhew  how  to  obferve  the 
Phafes  of  Venus  and  Mercury  with  a Telefcope- 

In  order  hereunto,  you  muft  be  provided  with  a Tele- 
fcope  14,  16  or  20  Foot,  and  be  furethat  the  Glades  be  well 
proportion’d  to  the  length  of  the  Tube. 

Then  you  muft  provide  an  Aperture  (which  is  a Word  in 
Opticks)  that  is  nothing  elfe  but  a piece  of  fine  Gard  or  Paft- 
board  cur  round,  juft  the  bignefs  of  the  Objedt  Giafs,  with  a 
round  Hole  in  its  Center,  about  two  tenths  of  an  Inch  Dia- 
meter, for  a Giafs  14  Foot  long,,  Put  this  on  the  Infide  of 
the  Objedt Giafs  clofe  to  it,  when  you  would  obferve  the 
Phafes  of  thefe  Planets,  and  you  will  have  your  End  an-  > 
fwer’d. 

Note, 
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Note,  The  Hole  in  the  Pafteboard,  or  Aperture,  is  bed 
made  with  a round  hot  Iron  ; otherwife  it  will  be  difficult 
to  make  the  round. 

Thro’  this  Hole  in  the  Aperture  the  Image  of  the  Object 
comes  into  the  Tube,  and  thence  is  carry’d  tothe-Eye. 

Mr.  Au^out  faith,  he  found,  that  the  Apertures  of  Telef. 
copes  ought  to  be  nearly  in  a fubduplicate  proportion  o| 
their  Lengths. 

This  is  only  a French  Notion  : For  what  he  means,  is  bet 
known  to  himfelf.  This  I can  allure  you,  that  the  belt  w y 
of  fitting  the  Aperture  to  the  Telefcope,  is  by  Trial  ; for  a 
fubduplicate  Proportion  is  no  more  than  as  2 to  4,  or  as  5 

to  io: 

The  vifible  Area  of  an  O'oj  edfc  is  licit  increas’d  or  dimi- 
niflfid  by  the  greater  or  lefier  Aperture  of  the  Obj edb-  Glafs : 
All  that  is  effected  thereby,  is  the  admittance  of  more  or  lefi 
Rays,  and  confequently  the  more  bright  or  oblcure  Appear- 
ance of  the  Objedt. 

When  you  look  at  Venus  thro’  a Telefcope,  you  muft  ufe  a 
much  lefs  Aperture  than  for  the  Moon,  Jupiter  or  Satunij 
becaufe  her  Light  is  fo  Vivid  and  Glaring.  • 

The  Table  that  I have  here  given,  with  Prarftlce  is  the  on- 
ly Guide  you  can  have  for  proportioning  an  Aperture  to 
your  Telefcope  : For  if  the  Obfervation  agrees  with  the  Ta- 
ble, according  to  the  Planet’s  diftance  at  that  time  from  the 
Sun,  then  the  Aperture  and  Telefcope  are  rightly  proportio- 
ned, elfe  not  ; and  fo  by  Trials  you  muft  make.it  bigger  ot 
leffer,  till  you  find  a Concurrence. 

Anno  1734,  Feb.  28,  at  6 Hours  P.M.  I cbierv’d  Venus  with 
my  13  i Foot  Glafs,  and  an  Aperture  as  above  defcrib’d,  to 
have  lomething  more  than  1 Digit  and  half  Light. 

Venus' s Heliocentric  Place  was  then  5 Signs,  6°  11"  58", 
and  the  Sun's  Place  its.  2,0°  58'  3 6";  her  Diftance  from  the 
Sun  was  5s-  1 50  13' 21",  which  in  the  Table  gives  1.546 
Digits  light,  agreeing  exactly  with  Obfervation. 

The  Moon  at  the  fame  time  was  in  3 X,  juft  paft  her  Peri- 
geum,  with  5.034  Digits  increafing  in  Light". 


To 
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To  be  a Compleat  Aftronomer  is  the  greateft  Ornament 
that  it’s  poflible  Man  can  be  adorned  with.  Certainly  no- 
thing brings  him  nearer  to  his  Creator,  than  to  contemplate 
upon  the  Works  of  the  Great  Jehonvh.  'Tis  indeed  an  Her - 
cultan  Task  to  arrive  at  any  tolerable  knowledge  of  the  Fa- 
brick  of  theUniverfe:  But  if  he  finds  the  ineftimable  Gem, 
it  makes  a fufficient  Compenfation  for  all  his  Time  and 
Coft. 

To  underftand  the  Site  of  the  Earth  and  Sea,  and  to  com- 
pute the  true  Diftanees  upon  the  Terraqueous  Globe,  is  very 
wonderful,  ufeful  and  pleafant : But  this  is  nothing  to  what 
pleafure  the  Heavens  afford  us  ; there  is  room  to  entertain 
the  Minds  of  the  boldeft  Thinkers : For  what  can  be  more 
fatisfa&ion  to  the  Aftronomer,  than  to  point  out  the  Times 
and  Places  in  the  Heavens  of  a Conjunction,  EcHpfe, Comer, 
$c.  and  10  fhew  on  what  pact  of  the  Globe  they  fliall  bemoft 
feen,  and  where  nor  at  all  ! 

This,  I fay,  is  very  aftonifliing  to  the  Ignorant,  and  thofe 
unlearned  in  this  fublime  Study  ; but  much  more  to  thole 
skill’d  in  this  Science,  to  fee  how  their  Lines  and  Numbers 
agree  with  the  Inequalities  in  the  Planets  Motions,'  which, 
by  infallible  Demonftration  teachPch  the  Diftanees,  Magni- 
tude, Motions,  and  Appearances  of  ail  the  Celeftial  Bodies. 
The  truth  of  all  this  cannoc  be  made  more  evident,  than  by 
my  Schemes  of  the  Appearances  of  the  Satellites  of  Jupiter, 
which  are  now  publifhed,  and  fold  by  my  fe!f,  and  by  all  the 
Opticians  in  London  ; where  any  one  that  has  but  an  ordi- 
nary Telefcope,  may  be  fatisfied  of  the  Truth  hereof  any  E- 
vening  when  Jupiter  is  VifibJe  j for  thereby  you  will  fee  if 
any  of  the  Circumjovials  are  wanting,  which  of  them  it  is, 
and  where  it  is,  whether  in  the  Shadow  of  Jupiter,  or  between 
your  Eye  and-  his  Body. 

This  is  a Work  fo  exceeding  ufeful,  that  not  any  one  who 
ufeth  a Telefcope,  ought  to  be  without,  and  which  will  be 
publifhed  Annually,  if  I meet  with  Encouragement. 

And  here  I think  it  will  not  be  taken  amifs,  if  I mention  a 
a Paragraph  of  Dr.  Pembertons,  in  the  180th  Page  of  a View 
of  Sir  Ifaac  Nemtotis  Philolophy  ; became  it  pofTibly  doth 
not  fall  into  every  one  of  my  Reader’s  hands. 
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“ Upon  this  (fays  he)  I think,  it  is  not  improper  to  menti- 
“ on  a Reflection  made  by  our  Excellent  Author  (meaning 
“ Sir  Ifaac  Newton)  upon  thefe  fmall  Inequalities  in  the  Pla- 
“ nets  Motions  ; which  contains  under  it  a very  ftrong  Phi- 
“ lofophical  Argument  againft  the  Eternity  of  the  World. 
“ It  is  this,  That  thefe  Inequalities  of  the  Planets  muft  con- 
“ tinually  increafe  by  flow  Degrees,  till  they  render  at 
“ length  the  prefent  Frame  of  Nature  unfit  for  the  purpofes 
“ it  now  ferves.  And  a more  convincing  proof  cannot  be 
“ delir'd,  againft  the  prefent  Conftitution's  having  exifted 
“ from  Eternity  than  this,  that  a certain  Period  of  Years  will 
“ bring  it  to  an  End’’. 

I am  aware,  this  Thought  of  our  Author’s  has  been  repfe- 
iented  even  as  impious,  and  as  nO  lefs  than  calling  a Refle- 
ction upon  the  Wifdom  of  the  Author  of  Nature,  for  framing 
a periftiable  Work.  But  I think,  fo  bold  an  Aflertion  ought 
to  have  been  made  with  fingular  Caution.  For  if  this  Re- 
mark upon  the  increafing  Irregularities  of  the  Heavenly  Mo. 
tions  be  true  in  FaCt,  as  it  really  is,  the  Imputation  muft  re- 
turn upon  the  Alferter,  that  this  doth  detraCl  from  the  Di- 
vine Wifdom. 

Certainly,  we  cannot  pretend  to  know  all  the  Omnifcient 
Creators  Purpofes  in  making  this  World  ; and  therefore 
cannot  undertake  to  determine  how  long  he  defign'd  it  flrould 
laft.  And  it  is  fufficient  if  it  endures  the  time  intended  by 
the  Author.  The  Body  of  every  Animal  fliews  the  Unlimit- 
ed Wifdom  of  its  Creator  no  lefs  ; nay,  in  many  relpeCb 
more,  than  the  larger  Frame  of  Nature  ; and  yec  we  fee, 
they  are  all  defign’d  to  laft  but  a fmall  fpace  of  time. 
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CHAR  XX. 

Shewing  bow  to  ConfiruSi  Stables  of  the  Angle  Orient,  or 
Altitude  of  the  Nonagefime  Degree  of  Latitude  North 
or  South . 

FIRST,  in  any  Latitude  North,  if  Aries  or  Libra  Afcend, 
the  Altitude  of  the  Nonagefime  Degree,  or  Angle  Orient 
is  gained  by  adding  or  fubtrading  the  Obliquity  of  the  E- 
cliptic  to,  or  from  the  Complement  of  the  Latitude  of  the 
Place,  which  is  ever  equal  to  the  Elevation  of  the  Equi- 
noctial. 

EXAMPLE. 

In  the  Latitude  of  one  Degree  North,  what  is  the  Altitude 
of  the  Nonagefime  Degree,  when  Aries  and  Libra  Afcend  ? 

OPERATION. 


M * 

Latitude  North  i°.  Complement  89  o 

Obliquity  of  the  Ecliptic  fub.  and  add  23  29 

Angle  Orient  when  Aries  Afcends  65  31 

Sum  1 12  29 

From  a Semicircle  180  o 

Angle  Orient  when  Libra  Afcends  67  3 1 


EXAMPLE  ii. 

In  the  Latitude  of  20  Degrees,  and  Arks  and  Libra  Amen- 
ding, wh^c’s  the  Angle  Orient  ? 
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operation. 


O r 

Latitude  zo°,  Complement  70  0 

Obliquity  of  the  Ecliptic  fub.  and  add  23  29 

Angle  Orient  when  Aries  Afcends  4 6 31 

Sum  — 93  tg 

From  a Semicircle  186  o 

Angle  Orient  when  Libra  Afcends  86  31 


■ EX  A M P L E III. 

In  the  Latitude  of  66°  3 1',  and  Aries  and  Libia  Afcending, 
what  are  the  Angles  Orient  ? 


OPERATION. 


Latitude  66°  31  ^Complement 
Obliquity  of  the  Ecliptic  fub.  and  add 
Angle  Orient  when  Aries  Afcends 
Angle  Orient  when  Libra  Alcends 


23  29 
23  29 
o o X. 
46  58  z. 


But  When  any  other  Degree  of  the  Ecliptic  Afcends,  then  it 
will  require  the  Solution  ot  an  Oblique-angled  Spheric  Tri- 
angle j which  1 fhall  fully  explain  in  the  following  Examples. 


EXAMPLE  I. 

In  the  Latitude  of  51s  31'  North,  when  the  firft  Scruple 
of  n or  xx  Afcends,  what  is  then  the  Altitude  of  the  Nona- 
gefime  Degree  ? 
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OPERATION. 


In  the  adjacent  Scheme,  let  the  Circle  HZON  reprefent 
the  Meridian  of  the  Place,  HO  the  Horizon,  iER  the  Equi- 
| no&ial,  ip  2r  a;  part  of  the  Ecliptic,  being  60  degr.  thereof, 
the  Angle  ce  y"  H,  the  Obliquity  of  the  Ecliptic  23  deg.  29 
S min.  and  the  Angle  V oeH  141  degr.  32  9iin.  the  Comple- 
; ment  of  the  Angle  H oe  JE  38  degr,  28  min.  the  Elevation  of 
the  Equinodtial  in  the  given  Latitude  of  London  51  degr,  32 
min.  North  j co  find  the  Angle  T S ce,  equal  to  the  Altitude 
; of  the  Nonagelime  Degree,  or  Angle  Orient,  which  is  form- 
j ed  by  the  Ecliptic  f'  XL,  and  Horizon  H O. 

SOLUTION. 

Firft,  Let  fall  the  Perpendicular  H R to  cut  the  EquinoBi- 
Nlin  R at  Right  Angles,  and  pafs  thro’  its  Poles  at  P and  S. 
Then  in  the  Right-angled  Spheric  Triangle  T R H', 


As  Ct.  L.  R T m Obliquity 

0 ' 

23  29 

10.362044 

Ts  Radius  — - 

90  0 

I O.OOGOOO 

So  C.S.  Y' m in  the  Ecliptic 

60  0 

9.69897O 

To  C.t,  L r XE  R 

7.7  45 

9.336926 

Secondly 
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econdly, 


As  C.S.  L RT  n O 'Equity 
To  C.S.  i.  foe  K Co-Latir. 
So  5.  L T n R 
To  S.  L.  oe  JX  R Tub. 

Rem.  Z.f  H « A.  Orient 


23  19  Co.  Ar.  0.037547 
38  28  9.893645 

77  45  9-989997 

56  31  9.921189 

21  54  when  ir  or  s A- 

flcends. 


Secondly  Without  letting  fall  rhe  Perpendicular  H R. 

OPERATION. 


To  find  the  Side  ce  H» 


As  S.  L.  T 02 11  Co  Latitude 
To  S.  Cr.  T Ar  in  the  Ecliptic 
So  S.  L oe  T H Obliquity 
To  S.  Cr.  ce  it  in  the  Horizon 
Side  T da 


O ' 

3,8  28  Co  Ar.  0.20(51158 

<5o  o 9.937531 

13  29  9.600409 

83  42-  9.744108 

60  o 


0 / « ' o < 

Difference  26  1 8 ? , S' r H 60  o)  rr  oe*r  141  32 

Half  13  9 S 51  ice  AX  33  4*C2L3fie  r 31  23  29 

Sum  93  42C  /X  118  3 

Half  46  5 1.)  C Half  5915 


Now  fay, 


As  S.  half  X crs.  7"  H & oe  It  13  9C0A1:.  0.643016 

To  S.  half  Z 4<5  5*  9. 8<5 jo 64 

So  t.  half  X of  L L 59  i|  10.211513 

To  C.t.  half  reqd.  lTEce  10  37  i°-727593 

Doubled,  is  L V H oe  2.x  14  Angle  Orient, as  before, 


The 
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The  fame  method  of  Solution  has  been  obferv’d  in  fram- 
ing the  following  Tables,  having  particular  regard,  to  the 
Latitude  of  the  Place,  and  Degree  Afcending  : Which  Ta- 
bles if  you  compare  with  the  Globe,  you  will  there  fee  how 
the  Numbers  come  to  break  off  in  the  Artie  Circle,  tie. 

However,  to  make  the  Work  more  plain,  1 fliall  here  add 
another  Example  or  two. 

EXAMPLE  II. 

In  the  Latitude  of  London  5 1°  3a1  North,  when  Capctr  or' 
Capricorn  Afcends,  I would  know  the  Altitude  of  the  Nona- 
gelime  Degree  f 


z 


PROJECTION. 

With  the  Chord  of  60  degr.  draw  the  Primitive  Circle,' 
which  fliall  here  reprefent  the  Meridian  of  the  Place. 

Quarter  ir,  and  draw  HO  for  the  Horizon,  Z for  the  Ze- 
nith, and  N for  the  Nadir.  Becaufe  the  Amplitude  at  Lon- 
ion  in  Cancer  and  Capricorn  is  99  degr.  50  min.  cake  the  Se- 
mi-Tangent thereof,  and  fet  it  from  oe  to  © ; then  take  the 
Chord  of  5 1 degr.  31  min.  and  fet  it  on  the  Meridian  from 
0 to  P,  and  from  H to  S ; fo  fliall  P be  the  North  Pole,  and 
S the  South. 


Xj 


r-r* 

At? 


y * f ¥ 9 5 C 9 * i A.. 


To  the  three,  Points  P 55  and  S,  find,  a Center,  and  draw 
tjhjf  Hour-Circle  P 55  S • make  ZiE  =*  to  O P,  the  Latitude 
of  London,  and  draw’jEee  R for  the  Equinoctial.. 

* Then 'becajufe  the  G'biique  Afcenfion  of  the  Afcendant  at- 
London  'x^  yd.'  degr. 51  min.  when  Cancer  Afcends,  from  Mce 
Quadrant.^. 9P  degr. fubtradt  the  Oblique  Afcenfion  56 
egr.  5 Emin,  from  90  degr.  and  the  Remainder  3 3 degr.  9 
min.  is  the  Diftance  of  y from  the  Meridian  A. 

Therefore  take  the  Secant  of  33  degr.  9 min.  and  draw 
the  Vertical  Circle  Z Y-'N'j  the  Oblique  Circle  P ^ S is 
alfo  the  Solftitial  Cplure,  and  cuts  the  Ecliptic  If  ^ at  Right 
Angles  in  bp,  and  the. 'Equynodtia!  in  Right  Angles  in  R,  ! 

Therefore  in  the  Obliqne-angled  Spheric. Triangle  yffice 
there  are  known  y 25,  a Quadrant  or  90°,  ybe.  Angle 
te  f S 230  2.9'  = to  the  Obliquity  of  the  Ecliptic,  and  the 
Angle  fee  S ihe  Complement  of  the  Latitude  38°  28',  to 
find  the  Angle  ceS  f made,  by  the.  Ecliptic  and  Horizon, 
which  is  the  Angle  Orient,  and  is  what  vye.  are  feeking. 

S O L U T 1.  0-  N; 

By  letting  fall  the  Perpendicular  25  Rr,  there ; are  form'd 
two  Right  angled  Spheric  Triangles,  vt\.  yhS,  and  oe 
R®,  both  Right-angled  at  R ; and  the  firft  is  a Quadrant ; 
becaufe  R 25  being  the  Solftidal  Colure,  palfeth  thro  both 
the  Poles  of  the  Equinb&iaL  and  Ecliptic,  and  therefore  by 
the  Laws  of  Sphericks  cuts  them,  both  at  Right  Angles 
And  becaufe  equal  Sides  lubyend  equal  Angles,  there- 
fore y R is  alfo  a Quadrant  ; for  1 riangles,  mutually  equal 
in  themfelves,  £ie,aiiQ.equiangular. 

it  , T)0  fipd;  etjS-., 

© * 

As  S,  y as,®  Rle.y.at'  Eg.uinpdL  38 . 28  , 

9.9  oh 

So ,S.‘4  fp-'y  ©.Obliquity  2 3 29 

T^Stcp  ^dn,  Horizon,^  Ampin.  39  50 


9:1 

16.000000 

5.600409. 

9806577 


Now, 
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Now  in  the  Right  angled  Srberic  Triangle  os  IT  ffi  there 
are  given,  the  Angle  R aigj  » 3.8°  28'  the  Elevation  of 
the  Equino&ial,  and  cb2>  the  Amplitude  in  the  Horizon  39® 
jo',  to  find  the  Angle  as  <5  R,  the  Angle  Orient. 


A*  C.f.  L R ce 
To  Radius 
So  C S.  ce  £ 

To  C.t  L&gK  fnb. 

From  the  L R >©■  T 

Rem.  L cc  S'  T L Orient 


38 

it 

10.099913 

90 

00 

10.000000 

39 

to 

9.885311 

58 

3? 

>•78539* 

90 

© 

ft 

X3 

Note,  When  o°  Cancer  Afcends,  the  Nonagefime  Decree 
is  in  Y*  o°,  and  lieth  Eaft  of  the  Meridian  ; but  when  Ca~ 
fricorn  Afcends,  then  the  Nonagefime  Degree  is  Libra,  and 
lieth  to  ihe  Weft  of  the  Meridian.  View  the  Globe,  and 
that  will  latisfie  your  Curiofity. 

EXAMPLE  lit 


In  the  Latitude  of  81  degr.  North,  and  9 degr.  Amend- 
ing, I demand  the  Angle  Orient,  or  Altitude  of  the  Nona- 
gefime Degree  ? 


u 
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In  this  Scheme,  in  the  Triangle  qe  ^ (£>■,  let  the  Perpendi- 
cular be  an  Hour-Circle  P ^ S,  to  cut  the  Equinoctial  at 
' Blight  Angles  in  R. 

then  in  the  Redd  angled'  Triancle  ’l?  R are  known 
l^an  degr  and  the  Angle  at  .‘2!  23  degr.  29  min.  to  find 
the  Angle  R st. 


O t 


As  Ct.  L ’I?  *3  R Obliquity 

23  .29 

103  (52044 

To  Radius 

90  00 

10.000000 

So  C S.  ^ en  Loncitude 

2 1 0 

9.97015  5 

To  C.t.  Z_  R at 

67  55 

9.680  m 

Then  fay,  By  the  Homogeneal  Parts, 


As  C.S.  L ’W  ^ R Obliquity 

23  29  Co  Ar.  0.037547 

To  C.S.  L oe  R Co  Latit. 

9 0 9.994620 

So  S L R ^ ^ la  ft  found 

Vf  ,67  55  9.966910 

•To  S.  U ce  R 

86  16  9-999077 

Add  L R 

^7  55 

7- L.  ce  n?  as  fub. 

154  11 

From  — 

180  0 

Rem . L f oe  L.  Orient 

25  49 

It 


It  may  alfo  be  folved  in  the  Triangle  V rUP  ce.' 

In  the  Latitude  of  66  degr.  31  min.  North,  and  o°  Cancer 
Afcending  (or  more  properly  fpeaking)  De  cending,  the  E- 
cliptic  Circle  lieth  exa&ly  in  the  Horiz  m,  and  confequent- 
ly  hath  no  Elevation  ; as  you  will  fee,  if  you  look  into  the 
Tables  of  the  Angle  Orient  againft  Cancer  o*,  and  under  La* 
titude  66  degr.  31  min.  it  is  blank}  but  if  you  move  the 
Globe  Weftward,  until  0° Libra  Afcend,  the  Angle  Orient 
will  be  then  4 6 degr.  58  min.  which  is  the  double  of  the  Ob- 
liquity of  the  Ecliptic. 

From  which  it  is  plain,  that  within  the  Polar  .Circles  fome 
doubtful  Cafes  will  arife  ; becaule  a great  part  of  the  E~ 
cliptic  doth  Afcend  in  a Moment  of  time. 

As,  for  inftance } In  the  Altitude  of  Ci  degr.  37  min. 
North,  let  Cancer  22  degr.  \ j min  Afcend,  the  Angle  Orient 
will  be  1 5 degr.  13  min.;  and  when  Capricorn  zz  degr  17 
min.  Afcends,  the  fame  Angle  will  be  3 degr.  19  min.  In 
the  firft  Cafe,  the  firft  Point  of  Cancer  never  lets  ; and  in  th« 
latter,  the  firft  Point  of  Capricorn  never  rifes. 

But  let  ihe  South  Pole  be  Elevated,  as  before,  and  the 
fcendanr  the  fame,  vi%  Canter  22  degr  17  min  then  the 
Angle  Orient  is  3 degr.  29  min  and  Cancer  never  rifas.  But  . 
[{Capricorn  21  degr.  17  min.  Afcend,  the  Angle  Orient  is  15 
degr.  13  min-  and  he  firft  Point  oi  Capricorn  never  fees,  as  is 
$ude  more  plain  in  the  following  Work. 

EXAMPLE . 

Latitude  67  degr.  37  min.  North,  Afcendant  Cancer  zz_ 
degr.  17  min.  what’s  the  Angle  Orient  } 


m 
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OPERATION, 

jlrU  ^ * Oblique-angled  Spheric  Triangle  fd e th* 

4ngk  is  Obtufe,  and  therefore  doubtful. 


As  €■*.  L & y ^ 
At  Radius 

Socs.  r £ 

Jo  C.t.  L T § R 
. From  =s 

if  |R 


0 


33  39 
90  00 
67  43 
80  59 
1S0  o 
99  a* 


10.561044 

10.000000 

9-578853 

9.116809 


N©w  fay. 


As c.s. Rr  2 
To  c.s.  r 3 

So  S.  Y £ R 
To  S ce  g R 
From  Z_  r ^ K 
L Y 3 * 


a?  19  Co  A.  0.037547 
12  2#  9.965980 

8039  9 99'ii9i 

84  8 9-99771® 

99  21 

*5  x 3 j^ng/e  Qrictii. 


SeiM8ly,  lh  th£  fafefc  Latitude  of  67°  Ndrtfi 
fr'&bri  'ii*  if'  Afclftd  j ihish  wfiar’s  tHS  AngliQiriint 


i lei  Crf- 


In  the  Oblique-angled  Spherical  Triangle  VS  IT  ce,  the 
'Angle  RVS  ce  is  Acute- 


UraNOSCOPIA. 


OPERATION. 


O ? 

As  d.f.  £.  R VS  a?  29 

To  Radius  90  00 

So  C.S.  ys  y'  57  43 

Jo  Ci.  /LRVST  8039 


10.361044. 
10.000000 
9.57885? 
9 116809 


Now,  if  the  Perpendicular  Vf  R be  compared  with  the 
Angies  ax  VS  and  y,  and  at  ce,  they  will  be  oppofite  Extreams 


As  C.s.  Z.RYVS 
toCs.  Z-R  oeVS 
So  S.  L R VS  T fub: 
To  S.  L R VS  ve  from 
Rem.  L T VS  ce 


13  19  Co  Ar.  0.037547 

11  i?  9.965980 

80  39  9.99419s 

84  8 9-997718 

3 29  = Angle  Orient 


Which  was  to  be  proved,  and  was  found  in  Page  184,  by  jny 
aew  Method, 


CHAP. 


29 1 
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CHAP.  XXI. 


the  Explanation  and  Ufe  of  the  following  tables. 

HE  Tables  of  theNonagefimeDegree  are  made  by  the 


a.  3 4r/j  Problem  of  my  Gorr.flcat  Syfiem  ; by  which  Ta- 
bles the  Nonagefime  Degree  may  be  found  to  any  Time 
and  Latitude,  as  mentioned  on  the  Top,  or  Head  of  each 
Table;  where  I begin  with  a Right  Sphere.  And  in  that 
Table  only,  1 have  put  the  Right  Afcenfion  of  the  Mid- 
Heaven  anfwering  every  Degree  of  the  Ecliptic  ; and  to 
thofe  that  do  anfwer  the  Place  of  the  Nonagefime  Degree. 

But  in  the  other  Tables  1 have  omitted  the  Right  A.cenfi- 
on  of  the  Mid-Heaven,*  it  being  needlefs  to  repeat  it  more 
than  once  in  the  Tables. 

Therefore,  when  you  have,  (by  Prob.  17,  of  my  Sjftem) 
found  the  Right  Afcenfion  of  the  Mid-Heaven,  feek  it  in  the 
Table  of  the  Nonagefime  Degree  for  the  Latitude  of  No 
Degrees,  and  there  are  given  both  the  Culminating  Point, 
and  the  Place  of  the  Nonagefime  Degree  anfwering  in  a 
Right  Sphere. 

Take  this  Culminating  Point,  or  Cufp  of  the  tenth  Houfe, 
and  with  it  enter  the  Table  of  the  Nonagefime  Degree  in 
the  Latitude  you  intended,  and  there  is  the  Place  of  ihe  No- 
nagefime  Degree  for  the  Time  and  Latitude  propos’d. 


EXAMPLE. 


Anno  1731,  July  to,  at  7 in  the  Evening,  in  the  Latitude 
of  53  Degrees  2a  Minutes  North,  I demand  the  Place  of  the 
Nonagefime  Degree  ? 


O 


Sun’s  Place  then  from  my  Tables 
Sun’s  Right  Afcenfion 
Time  from  Noon 
Sum,  R.  A.  M.  Cali 


23  28  20  14 
120  27  o 
105  o o 

225  27  o 


Now, 


2$8 
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Now,  With  the  Right  Afcenfion  of  the  Mid-Heaven  ijj 
degr.  min,  enter  the  firft  Table  of  the  Nonagefime  De- 
gree,  and  there  take  out  the  Cufp  of  the  Tenth  anfwerinj 
(ever  minding  to  take  the  proportional  Part  for  the  odd  Mi- 
nmes)  which  I here  find  to  be  Scorpio  17  degr.  55  min. 

With  this  I enter  the  Table  for  the  Latitude  5$  degh  u 
min.  and  there  it  gives  me  the  Place  of  the  Nonagefime  D$. 
gree  Libra  90  31'. 

Note,  Thefe  Tables  are  calculated  for  North  Latitudes 
only ; bnt  they  may  be  made  Universal,  by  entring  the 
Tables  with  the  oppofite  Sign  and  Degree  of  the  Cufp  of 
the  Tenth,  and  there  are  given  the  oppofite  Sign,  Degree 
and  Minutes  of  the  Place  of  the  Nonagefime  Degree. 

Only  obferve,  that  when  the  very  beginning  of  the  two 
Tropical  Signs  Culminate,  that  then  you  muft  not  enter 
the  Tables  with  their  Oppofites,  but  with  thofe  Signs  them- 
felves,  and  the  Degrees  anfwering,  is  the  Place  of  the  No- 
nagefime Degree,  as  it  is  titled  in  the  tablet. 

EXAMPLE. 

In  the  Latitude  of  5 1 Degrees  South,  I defire  to  know 
the  Place  of  the  Nonagefime  Degree,  when  the  beginning  of 
every  one  of  the  1 3.  Signs  Culminate  ? 


XJ  R A N O $ C O P I A.- 


.JM;  o«  the  Meridian. 

O 
B 
6) 


% 

St 

Wl 

/ 

vs 


Then  the  Nonagefime 
Degree  is 


Hj 


rH  3 4<S 

| H J;  ;i 

j r 7 57 

1<>P  o o 
^ i 3 

& 4 9 

stt56  i4 
»l  id  i a 
/ 7 IJ 

VS  O 6 
VS  n 47 
^S£  13  48 


*99 


Here  you  fee  when  Aries  Culminates,  I enter  the  Table 
with  Libra,  and  there  is  given  30  46';  but  I do  not  write 
Virgo,  but  its  oppofite  Sign  Pifces , and  fo  of  the  reft,  as  in 
the  Example  above. 


Holt,  The  Altitude  of  the  Nonagefime  Degree  is  always 
equal  to  the  Diftance  between  the  Zenith  and  the  Pole  of 
the  Ecliptic. 

To  the  Place  of  the  Nonagefime  Degree  Libra  9°  3i'  a- 
bove  found,  add  three  Signs,  and  it  makes  Capricorn  9°  31* 
for  the  Cufp  of  the  Afcendant ; with  which,  and  the  Lati- 
tude of  the  Place  on  the  Head  of  the  Table  of  the  Angle  O- 
rient,  is  given  the  Altitude  of  the  Nonagefime  Degree. 


EXAMPLE. 

Let  the  Afcendant  be  Capricorn  90  31'  (as  above)  and  the 
Elevation  of  the  Pole  53°  zz'  North.  I demand  the  Altitude 
of  the  Nonagefime  Degree  ? 

. 

Find  the  Afcendant  in  the  firft  Column  on  the  Right 
Hand,  and  go  {freight  towards  the  Left,  till  you  come  under 
the  Latitude  530  on  the  Head,  and  in  the  Place  of  Meeting 
are  given  15°  7',  the  Altitude  of  the  Nonagefime  Degree. 

But  becaufe  the  Tables  are  Calculated  to  even  Degrees 
only,  you  muft  always  mind  to  make  proportion  for  the  odd 
Minutes,  both  for  the  Latitude  and  Afcendant. 


And 
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And  fo  on  the  contrary  j when  the  A fcendant  and  Altituit 
of  the  Nonagefirne  Degree  are  given,  the  Latitude  of  the 
Place  aftfwering  is  given  in  the  Tables,  as  1 have  fully  ex. 
emplify’d  in  other  places  of  this  Boole,  where  I treat  of  Solar 
Ecliples. 

Note,  Thefe  Tables  are  alfo  calculated  for  North  Lati- 
tudes. Therefore  -o  ul'e  them  in  South  Latitudes,  .you  muft 
enter  the  Side  with  the  oppofite  Sign  Afcend-ng  ; and  in  the 
Given  Latitude  is  rhe  airi-ude  oi  the  Nonagefirne  Degree. 

But  w hen  either  the  lit  ft  Minute  of  Cancer  or  Cap  learn 
feends,  it  mat  ers  not  whether  you  take  the  true  Afcendant, 
or  its  Oopofite ; for  they  will  both  give  ^ou  rhs  fame  true 
Altitude  of  the  Nonagefirne  Degree  ; for  in  both  Gales,  the 
Equinoctial  Points  are  die  Places  of  the  Nonagefirne  Degree, 
conlequently , the  Altitude  of  the  Nonagefirne  is  the  lame  wnen 
the  Afcendant  s either  Cance-' or  Capricorn-,  became  the  Equa- 
tor is  unalterable  in  the  lame  Lati  ube. 

So  in  the  Latitude  of  530  South  and  North,  and  the  Afcen- 
dant Capricorn  or  Cancer,  the  1 tude  of  the  Nmagefime  De- 
gree is  19  2t'  ; and  in  the  Latictue  01  > 3“  North,  and  A- 
fcendant  Gemini  oa.  the  A'titude  of  the  \onagefime  Degree  is 
1 90  25'  ; but  the  fame  Afcendant  Gemini  o°  and  53°  south 
Latitude,  the  Altitude  of  rhe  Nonagefirne  Deg  -ee  is  43°  5 <jl- 
became  then  I enter  the  fable  wi-h  the  Oppo.ite  yfjeendant, 
viz  Sagittary  o°. 

For  inrther  latisfa&i  in  herein,  I refer  you  to  the  Conftra- 
diion  of  the  fables  theinleive*. 


3.  The  next  is  a cotredi  Table  of  P efradiions  of  the  Sun, 
Moon  and  .Sr*  s,  catcu  at  d by  th  t great  Mathematician 
Sir  Ifaac  Newton  ; ( cr  he  ! aws  ot  Kefradliohs  1 refer  vou 
to  n.y  Syjtem,  unoer  tha  W r.i  ) He  makes  the  Horizontal 
Relradtion  more  by  45'' than  Mr.  Flamfleed  doth  ; and  the 
French  Aftronomers  make  it  i1  ,efs  at  tar  it,  than  he  did  at 
Greenwich , 

But  as  it  falls  out  to  be  fo  little,  that  none  but  nice  Itiftru" 
ments  can  rerceive  its  Effedts,  it  was  not  difeover’d  to  be  a* 
all,  till  Barnardo  iValtber's  time,  who  was  a Native  of  Nerint- 
berg,  and  flourilh’d  in  the  Year  1 491,  Difciple  to  Rjgitmontr 

mso 


■ 
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nus.  See  Marcus  Manilius,  Fol.  43.  The  Curve  which  a 
Beam  of  Light  defcribes,  as  it  approaches  the  Earth,  is  one 
of  the  moft  perplex'd  and  intricate  chat  can  he  propos’d. 

As  the  Altitudes  of  the  Stars,  &c.  are  rais'd  by  she  Re- 
flation (as /ter  Table,)  fo  their  Diftances  from  each  other 
are  contracted  in  whatfoever  Pofition  they  are  taken, 

■ 1"  in  every  Degree  of  Diftance  when  they  are  in  the  Hori- 
I zon  ; fo  that  the  Diftance,  for  Example,  of  30°  lofes  but 
30"  in  an  Horizontal  Site 

But  if  the  one  Star  be  30,  and  the  other  60  degr.  high,  the 
true  Diftance  30  degr.  will  appear  to  be  only  29  degr  59 
min-  But  if  one  be  io  degr.  high,  and  the  other  50  degr, 
high,  it  will  be  leffen’d  by  above  three  times  as  much,  or  by 
11  41",  the  Difference  ft  ill  decreafing,  as  the  Objects  are- 
more  Elevated  above  the  Horizon.  Phil.  Tranf.  N°.  368 


4.  The  Fourth  is  a Table  of  the  Moon’s  Parallax  in  Al- 
titude, which  by  the  Horizontal  Parallax  on  the  Head,  and 
the  Moon’s  Altitude  in  the  firft  Column, on  the  Left  hand, 
and  where  they  meet,  is  the  Moon’s  Parallax  in  Altitude  at 
that  time,  which  always  makes  the  Moon’s  true  Altitude  fo 
much  lefs;  as  is  her  Parallax. 

This  Table  I calculated  by  Prob  38,  of  my  Syjlcm. 


5.  The  Fifth  is  a Table  of  the  Moon’s  Parallax  in  Longi- 
tude and  Latitude,  which  on  the  Head  begins  with  1',  and 
runs  to  62',  being  the  Moon’s  Horizontal  Parallax  to  ferve 
for  this  purpofe. 

And  the  firft  Column  on  the  Left  hand,  is  in  finding  the 
Parallax  ia  Longitude,  the  Diftance  of  the  Moon  from  the 
Nonagefime  Degree.  But  in  finding  the  Parallax  in  Lati- 
tude, the  Numbers  in  the  firft  Column  are  the  Complement 
of  the  Altitude  of  the  Nonagefime  Degree. 


The 
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The  Table  is  thus  made  ; 

Admit  the  Moot/s  Horizontal  Parallax  be  J 6\  aftd  the 
Altitude  of  the  Nonagefime  Degree  30°,  what  Nufltber  in 
the  Table  muff  anfwer  them  ? 

OPERAT  I ON. 


Moon’s  Horizontal  Parallax  LL  © 56  LL  9.970040 
Altit  of  Nonagefime  DegreeS.  30  o Sine  9.698970 
Anfwering  in  the  Table  o z8  LL  9669010 

U S E. 

The  Table  of  the  Moon’s  Parallaxes  is  of  excellent  uft 
in  determining  the  Quantity  of  any  Solar  Eclipie  to  an; 
particular  Place  on  the  Earth,  as  1 will  (hew  anon. 

t.  For  the  Parallax  in  Longitude. 

Enter  the  Table  with  the  Moon’s  Horizontal  Parallax  os 
the  Head,  and  the  Altitude  of  the  Nonagefime  Degree  is 
the  firft  Column  on  the  Left  hand,  and  in  the  common  An- 
gle, or  Place  of  meeting,  is  a Number  which  I call  the  flu- 
t i\ontal  Parallax  in  Longitude. 

Then  with  the  Diftance  of  the  Moon  from  the  NonagiUm 
Degree  in  the  firft  Column  on  the  Left  hand,  and  the  Horizon- 
tal Parallax  of  Longitude  on  the  Head,  gives  the  Parallax  of 
the  Moon  in  Longitude. 


&xm 
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EXAMPLE. 


3®? 


Let  the  Horizontal  Parallax  of  the  Moon  be  j 6',  i\\t  A Iti- 
tuie  of  the  Nonagefime  Degree  30°,  and  the.  DifVance  of  the 
Moon  from  the  Non agefime  Degree  71®  : What's  the  Parallax 
of  the  Moon  in, Longitude? 


Moon’s  Horizontal  Parallax  0 56  7 ^ 

Altitude  Nonagef. Degree  30  00.S 

Then, 


® e 

r%  # 

Horiz.  Parall.  i in  Longitude  o 0,8?  Gives  16’  38",  the 
Dift.  i from  Nonag.  Degree  7 z 05  Parallax  of'  the 

(Moon  in  Longitude. 


2.  For  the  Parallax  of  the  Moon  in  Latitude. 


Enter  the  Table  on  the  Head  with  the  Horizontal  Parallaae- 
of  the  Moon,  and  the  firft  Column  on  the  Left  hand,  with 
Complement  of  the  Altitude  of  the  Nonagefime  Degree  ; and 
in  the  Place  or  meeting  is  the  true  Parallax  of  the  Moon  in 
Latitude. 


EXAMPLE. 

Admit  the  Horizontal  Parallax  of  the  Moon,  and-the  Al~ 
titude  of  the  Nonagefime  Degree  be  as  before : What's  the  Pa- 
rallax  of  the-Moon  in  Altitude ?. 

O 9 

iorizontal'Parallax  of  the  Moon  o 56  7 Parallax  Latic. 
Ale.  Nonag.  Degr.  7 2,0 , Com ple.m.  18  03  17*18". 

Becanfe  the  Tables  are  calculated  to  even  Minutes  of  Ho- 
rizontal Parallax,  and  to  even  Degrees  of  the  Altitude  of  the 
Nonagefime  Degree,  £$c,  when  they  contain  Degrees,  Mi- 
nutes and  Secpndj,  you  muft  mind  to  make  proportion  for 
the  Minutes  and  Seconds,  as  in  the  following 


EXAM- 
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EXAMPLE : 

O f ff 

Let  the  Horizontal  Parallax  of  the  > be  o 60  15 
Altitude  of  the  Non'a^efime  Degree  50  33  o 

Diftance  of  > lrcm  the  Nonagelime  34  x o 

What  is  the.Parallax  of  the  Moon  in  Longitude  and  La- 
titude ? 


OPERATION. 


O t U 

Moon’s  Horizonoa!.  Parallax  t o 1.5  \-GIVes  4.6'  31^ 
Altitude  Dionagejime  Degree  50  33  oj 


Then, 

O I n 


Horizontal  Parallax  Vs  Longitude  o 46 
Dili  J from  Nohagefime  Degree  34  1 

Secondly, 


;x  ? Gives  26'  i11 
o S Par. 

Long. 


Q I II 


Horzontal  Parallax  of  the  Moon  1 o 1;  ’ Parall.  Lat. 

Alt  Nonages'.  50°  53'  Cotnplem.  39  27  o 5 38'  17'/ 


6.  Shewing  how  to  examine  the  Quantity  of  any 
Solar  Ecliplein  any  Place  on  the  Globe. 

To  the  Time  of  the  Vifible  Conjunction,  find  the  Moon's 
Hor2ontal  Parallax  and  True  Latitude  ; which  note 
down. 

Then  to  th.uTime,  and  the  Given  Latitude,  find  the  No- 
nagefime  Degree  and  ics  Altitude. 

Lake  the  Dilfvrence  between  the  Place  of  the  Moon,  anti 
the  Place  of  the  Nonagelime  Degree,  and  with  thele  find  ths 
Moon’s  Parallax  in  Latitude, 


Apply 


■■■■■ 
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Apply  this  as  the  Cafe  requires,  to  the  true  Latitude  of 
the  Moon,  and  by  it  you  will  plainly  lee  the  Quantity  of  the 
Sun’s  Ecliple  in  that  Latitude. 

EXAMPLE. 


Let  it  be  required  to  find  the  Quantity  of  the  Sun’s  E- 
clipfe  that  happen’d  Anno  1733,  May  2,  in  the  Northern 
Parts  of  Scotland,  which  lies  in  the  Latitude  of  59  Degrees 
North  ? 


OPERATION. 


By  d former  Calculation  of  mine  the  time  of  the 


Vifible  Conjun&ion  at  London  is  May 
Difference  of  Meridians  fub. 

Vifible  c f near  Faro  Head  in  Scotland 
Equation  of  Time  fub. 

Sun's  Place  then  from  my  Tables 

Sun’s  Right  Afcenfi'ori 

Time  from  Noon  add 

Sum,  is  the  Right  Afcenfion  M.  Cali 

Cufp  of  the  Tenth' 

Nonagefime  D'egr.  in  Lat.  5 90  North 
Sun’s  Place  fub.  . , 

Dift.  of  © and  > from  Nonagefime 
Horizontal  Parallax  of  the  Moon 
Afcendant 

Altitude  of  the  Nonagefime  Degree 
Complement  — ‘ 

Parallax  of  Longitude  of  the  Moon 
Parallax  of  Latitude  of  the  Moon 
Moon's  true  Latitude  N.  D. 

Vifible  Latitude  of  the  Moon  N.D. 

Sum  of  the  Semidiameters  of  Sun  and  Moon* 
Parts  deficient  — 

Digits  Eclipfed  are' on  the  upper  fide 


2 6 35  39 

20  o 
2 6 15  39 
4 6 
fcj  22  52  27 
50  27  O 

93  54  45 
I144  zi  45 
Q 21  59  0 
Q 4 11  o 
fcj  22.51  q 
1 n ty  o 
108 
TJt  4 1 r o' 
4S  12  o 
41  4&  o 
o 42  1 7 
o 40  5 

9 43  IS 
3 11 
32  4r 
29  30 

r 1 1 o 
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Secondly,  I would  know  how  the  fame  Eclipfe  will  appear 
at  the  Illand  of  Jamaica  ? 


OPERATION. 


Vifible  Conjunction  at  London,  May 
Difference  of  Meridians  fuh. 

Vifible  Conjunction  at  Jamaica 

Sun’s  true  Place  then  from  my  Tables 

Sun’s  Right  Afcenfion 

Apparent  Time  from  Noon  at  Jamaica  add 

Right  Afcenfion  M-  Cali 

M.  Cali  in  the  Ecliptic,  Cufp  i cth 

Nonag.  Degree  in  Latitude  i8°  North 

Sun’s  Place  fub.  ■ — 

Dift.  of  Luminaries  from  Nonag.  Degree 
Horizontal  Parallax  of  the  Moon 
Afcendant  — — 

Altirude  of  the  Nonagefime  Degree 
Complement  — » 

Parallax  of  Longitude  of  the  Moon 
Parallax  of  Latitude  of  the  Moon 
M oon’s  true  Latitude  N.  D. 

Vifible  Latitude  of  ihe  Moon 

Sum  of  the  Semid.  of  the  Sun  and  Moon 


d.  h.  " " 
z 6 35  39 
5 4 o 

i i 3i  39 
C5  ii  5 a 17 
50  27  0 
iz  54  45 
73  2-1  45 
XC  14  41  0 
ax  14  8 0 
C5  22  51  0 
21  1 6 0 
108 
f 14  8 0 
85  0 

4 34  ® 
21  44 

4 47 
43  *6 
38  29 
52  41 


Hence 
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Hence,  becaufe  the  Vifible  Latitude  of  the  Moon  at  the 
tine  of  the  Vifible  Conjunction  of  the  Sun  and  Moon  ex- 
ceeds the  Sum  of  their  Semidiameters,  proves,  that  there 
will  not  be  any  Ecliple  at  all  at  the  Place  above-menti- 
oned. 

After  the  fame  manner  may  the  Quantity  of  any  other 
Solar  Eclipfe  be  nearly  determin’d  at  any  Place  on  the 
Globe. 

But  here  I mult  remind  my  Reader,  that  the  times  of  the 
Vifible  Conjunctions  at  thefe  two  Places  are  not  truly  found 
by  fubtracting  the  Difference  of  Meridians  from  the  Time 
of  the  Vifible  Conjunction  at  London,  as  is  there  done  ; be- 
caufe  the  Parallaxes  of  the  Moon  in  Longitude  (on  which 
the  Vifible  Conjunction  depends!  are  not  the  fame  that  they 
are  at  London.  But  however,  this  Method  is  fufficient  to  try 
whether  or  no  an  Eclipfe  of  the  Sun  will  be  feen  at  fuch  a 
Place  ; and  if  Vifible,  what  part  of  the  S fin’s  Body  (hall  be' 
obfcur’d,  and  (nearly)  how  much. 

Alfo,  if  you  reckon  184  Miles  North  and  South,  from  the 
Parallel  of  London,  you  will  nearly  ha.ve  one  Digit  to  be 
added  or  fubtracted  to  or  from  the  Quantity  of  the  Sun's 
Eclipfe  at  London,  counting  69.5  Miles  to  one  Degree  on  the 
Earth’s  Surface, 

Thefe  I propofe  ss  an  Eftimate,-  and  not  for  perfedt 
Truths ; becaufe  the  Moon's  Parallax  in  Latitude,  on  which 
the  Quantity  of  the  Sun’s  Eclipfe  depends,  is  in  a continual 
Flux  ; and  therefore  a particular  Calculation  to  any  Place 
is  what  only  is  perfedh 
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CHAP.  XXIII. 

An  Abflraft  of  an  Aft  of  Parliament,  which 
Offers  a Reward  for  the  Difcovery  of  the 
Longitude  at  Sea. 

l.  Stat.  12.  Annas,  Seffi  2.  Chap.  15. 

17  Na£bed,That  theLord  High  Admiral  of  England , or 
7,  the  firft  Commiffioner  of  the  Admiralty,  the  Speak- 
er of  the  Houfe  of  Commons,  the  firft  Commiffioner  of 
the  Navy,  the  firft  Commiffioner  of  Trade, theAdmirals 
of  the  Red,  White  and  Blue  Squadrons,  the  Mafter  of 
Trinity- Houfe,  the  Prefident  of  the  Royal  Society,  the 
Royal  Aftronomer  of  Greenwich  , the  SaviliM , 
and  Lucafian  Profefibrs  of  the  Mathematicks  in  Oxford 
and  Cambridge,  all  for  the  time  being  5 the  Right 
Honourable  Thomas  Earl  of  Pembroke  and  Montgomery, 
Philip,  Lord  Bifhop  of  Hereford ; George  Lord  Bifhop 
of  Brijlol , Thomas  Lord  Trevor  , Sir.  Thomas  Hamner , 
Baronet,  Speaker,  &c.  Francis  Roberts,  James  Stanhope, 
William  Clayton  and  William  Lowndes,  Efqrs.  fhall  be 
Commiffioners  for  difeovering  the  Longitude  at  Sea, 
and  for  examining  all  Propofals  relating  to  it ; and  that 
any  five  of  them  may  receive  Propoials  for  that  pur- 
pole,  and  if  they  be  latisfied  of  the  probability  offuch 
iJifcovery,  they  fhall  certifie  it  to  the  Commiffioners 
of  the  Navy,  with  the  Author’s  Name  ; and  on  pro- 
ducing i’uch  Certificate,  the  Commiffioners  of  the  Navy 
fhall  make  Bills  for  any  Sum  not  exceeding  2000  /.  as 
they  fhall  think  fit,  for  making  the  Experiment,  payable 
by  the  Treafurer  of  the  Navy,  who  fhall  pay  it  imme- 
diately out  or  any  Money  unapply’d,  for  the  ufe  of  the 
Navy,  2.  After 
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2.  After  the  Experiment  is  made,  the  Commiffioners 
appointed  by  this  Adt  ft  dl  determine  how  far,  and  to 
what  Degree  of  Exadtnefs  ’tis  practicable. 

3.  The  firft  Difcoverer  of  a Method  for  finding  the 
Longitude fhall  be  entituled  to  a Reward  of  10000/.  if 
it  determines  the  fame  to  one  Degree  of  a great  Circle, 
or  60  Geographical  Miles  3 and  to  if  000/.  if  it  deter- 
mines the  fame  to  two  thirds  of  that  diftance  3 and  to 
20000  /.  if  it  determines  the  fame  to  one  half  of  that 
Diftance  3 and  one  half  of  fuch  Reward  fhall  be  paid 
when  the  Major  part  of  the  Commiffioners  agree,  that 
fuch  Method  extends  to  the  Security  of  Ships  within  80 
Geographical  Miles  of  the  Shore,  which  are  Places  of 
thegreateft  Danger  3 and  the  other  half,  when  a Ship, 
by  the  appointment  of  the  Commiffioners,  ftall  Sail 
over  the  Ocean  from  Great  Britain  to  any  part  in  the 
Weft-Indies  which  they  ftall  nominate  for  the  Experi- 
ment, without  lofing  their  Longitude  beyond  the  Li- 
mits mentioned. 

As  fbon  as  fuch  Methods  ftall  be  tried  and  found 
practicable  at  Sea,  within  any  the  Degrees  aforefaid,  the 
Commiffioners  ftall  Certifie  the  fame  to  the  Commif- 
fioners of  the  Navy,  with  the  Author’s  Name,  and  on 
fuch  Certificate  the  CsmmiffionenS  ftall  make  out  a Bill 
for  the  refpedlive  Sums  to  which  the  Author  ftall  be 
entituled,  and  to  be  paid  by  the  Treafurer  of  the 
Navy. 

This  A5l  has  encouraged  many  to  bend  their 
Thoughts  towards  the  Difcovery  ©f  the  Longitude  at 
Sea. 
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The  Names  of  fuch  as  are  come  to  hand,  with  the 
Times  when  they  publiftfd  their  Notions,  I rank 
in  their  Order,  thus  : 

"JV/fR  Henry  Bond,  1676,  By  the  Magnetical  Needle. 

T»i-  Mr.  Ed.  Harrifon,  1696,  Of  the  feveral  Methods  pro- 
pos’d. 

The  Rev.  Mr.  Geo.  Keith,  1709,  By  the  Fixed  Stars,  Scheder. 
Mr.  Francis  Carvood,  1711,  By  lnftruments,  called  Acute  AJlro- 
nomer 

MJfrs.  Whijlon  and  Ditton , 1714,  By  Explofion. 

Mr.  John  Ward,  1714,  By  an  Automaton. 

Mr.  William  Hall,  1 7 14,  By  a Watch  and  the  Sun  at  Rifing. 
Mr.  Bob.  Brown,  1714,  By  Celeltial  Qbfervations,  and  Wat- 
ches. 

Mr.  Stepb.  Planks,  1710,  By  the  Moon  feparating  from  the 
Fixed  Stars. 

Mr.  Tbo.  Holder,  1723,  By  a Nonfenfical  Inftrument. 

Mr.  Geo.  Garden,  1714,  By  obferving  the  Eclipfes  of  Jupiter's 
Satellites. 

Capt.  Jacob  B?rve,  1715,  By  an  Horometep. 

Mr.  Jackfon,  17  z6,  By  a monltrous  Machine.- 

The  Sailor’s  Propofal,  17a#,  By  D*s  Vilible  Declination. 

Mr.  Bob.  Wright,  1728,  By  >’s  Place, 

Mr.  PK  Loci 1730,  By  the  Moon  receding  from  the  Sun. 

7 Hr.  John  Bates,  1730,  By  Chimsera’s  in  his  Brain. 

Mr.  Whijlon,  1731,  By  the  Dipping  Needle. 

Mr.  Eli.  Pledger,  ±731,  By  a fluid  Quadrant  Latitud’0. 

Mr.  Benj  Parl(er,  1731,  By  the  Moon’s  Southing, 

Mr.  John  Guefi,  1731,  By  an  Armillary  Sphere. 

Air-  Rob.  Wright,  1731,  By  the  Moon’s  Place. 


A 


Uranoscopia. 


311 


A Table  of  the  Digits  and  Decimal  Parts  of  the  Moons 
Light , to  every  Hour  of  the  firfi  Day  after  her  Change , 
and  from  thence  to  every  Day  of  her  Age. 


y « 

Age 

JT 

Digits 

light. 

Moon’s 
Age 
Days 
d.  h. 

Digits 

light. 

Moon's 
Age 
Days, 
d.  Jv 

Digits 

light. 

1 

.0338983 

0 

O 

— — — — 

29  12 

- 

2 

.0677966 

j 1 

0.8135  592 

29 

0.43678(4 

\ 3 

.1016949 

U 

1.6271184  28 

1.2203406 

4 

.1355932 

.1 

2.4406776  27 

2.0338998 

5 

.1694915 

4 

3.2542368 

.2  6 

2.8474590 

6 

.2033898 

5 ' 

4 0677960 

25 

3.6610882 

7 

.2372881 

6 

4.8813352 

24 

4-4745774 

8 

•2711864 

7 

5.6949144  23 

5.2881 366 

9 

.3050847 

8 

6.5014736  22 

6.  !o  1 69  58 

10 

.3389830 

9 

7.3220328  21 

6-9  1 57550 

11 

.3728813 

1.0 

8.1355920 

20 

7-7288142 

12 

.4067796 

i r 

8.9491 5 12 

19 

8.5123734 

13 

.4406779 

12 

9-7627104 

1 8 

9 3559328 

14 

.4745762 

10.5762696 

17 

10.16949  t8 

15 

16 

.5084745 

.5423728 

14 

11.3898288 

r 6 

10  98305 (0 

17 

18 

T9 

20 

21 

22 

25 

24 

.5762711 

.6101694 

.6440677 

.6119660 

.711 8643 
.7457626 
.7796609 

>8 135  591 

T4 

i8( 

12. ■ 

15 

1 1, 7966 102 

X 4 
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A \ 'table  of  the  ‘Time  that  the  two  Painters  in  the  Great 
Bear  will  be  upon  the  Meridian  above  the  Pole. 


Days  1 

January 
h.  ' 

February, 
h.  ' 

March. 

h. 

I 

3 M 9 

I 

M 

O 

11  A.  15 

z 

3 

5 

12 

A 

56 

1 1 

12 

3 

3 

I 

I 2 

53 

11 

8 

4 

2 

56 

1 2 

49 

I I 

s 

2 

52 

12 

46 

II 

I 

6 

2 

48 

T 2 

42 

IO 

57 

7 

2 

44 

12 

3« 

10 

54 

8 

2 

39 

12 

34 

10 

«;o 

9 

2 

34 

I 2 

30 

10 

46 

IO 

2 

30 

I 2 

17 

IO 

43 

1 1 

2 

2 5 

I 2 

*3 

10 

39 

12 

2 

21 

12 

79 

10 

3<5 

13 

2 

17 

1 2 

75 

IO 

32 

74 

2 

13 

12 

1 1 

IQ 

28 

15 

2 

9 

12 

8 

10 

25 

1 6 

2 

5 

12 

4 

10 

21 

17 

2 

I 

12 

O 

IO 

77 

1 8 

I 

57 

1 1 

5 6 

IO 

74 

79 

1 

53 

1 1 

53 

IO 

IO 

2o 

t 

49 

1 1 

49 

10 

7 

21 

I 

45 

T I 

45 

10 

3 

22 

I 

41 

1 1 

4' 

9 

59 

23 

I 

37 

I I 

38 

9 

56 

24 

1 

33 

1 1 

34 

9 

52 

2-5 

1 

28 

1 1 

3° 

9 

48 

26 

I 

24 

1 I 

27 

9 

45 

2-5 

I 

2c 

1 1 

23 

9 

47 

28 

1 

l6 

1 1 

19 

9 

37 

29 

I 

3 2 

— — — 

— 

9 

34 

30 

I 

8 

9 

3° 

51 

I 

4 

9 

26 
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The  Table  of  the  time  when  the  two  Pointers  in  the  Great 
Bear  will  he  upon  the  Meridian  above  the  Pole , con- 
tinued. 


0 

April. 

May. 

June. 

«•* 

h 

/ 

h. 

/ 

h. 

I 

9 

A.  15 

7 

A.  31 

5 A. 

26 

1 

9 

li 

7 

2 7 

5 

22 

3 

9 

17 

7 

23 

5 

18 

4 

9 

14 

7 

20 

5 

13 

5 

9 

10 

7 

16 

5 

9 

6 

9 

6 

7 

iz 

5 

5 

7 

9 

3 

7 

8 

5 

1 

8 

8 

59 

7 

4 

4 

57 

9 

8 

55 

7 

0 

4 

53 

10 

8 

5 1 

6 

5<5 

4 

49 

1 1 

8 

48 

6 

5* 

4 

44 

I z 

8 

44 

6 

48 

4 

40 

13 

8 

40 

6 

44 

4 

3<5 

14 

8 

3<5 

tf 

40 

4 

31 

15 

8 

33 

6 

35 

4 

28 

1 6 

8 

29 

6 

32 

4 

14 

17 

8 

15 

6 

28 

4 

19 

18 

8 

21 

6 

13 

4 

1 5 

»9 

8 

18 

6 

19 

4 

It 

20 

8 

H 

6 

15 

4 

7 

11 

8 

xo 

6 

11 

4 

3 

1Z 

8 

6 

6 

7 

3 

59 

Z3 

8 

\ 2 

6 

3 

3 

55 

£4 

7 

58 

5 

59 

3 

5i 

25 

7 

55 

5 

55 

3 

46 

z6 

7 

51 

5 

5i 

3 

41 

27 

7 

47 

5 

47 

3 

38 

28 

7 

43 

5 

42 

3 

34 

29 

7 

39 

5 

38 

3 

30 

3o 

7 

35 

5 

34 

3 

26 

3i 

— 

5 

3° 

— 

§0*  In  Page  311,  the  Time  is  z'  too  little, 


U R A N O S C 0 P u; 

2 he  Table  of  the  time  when  the  two  Pointers  in  the  Great  Beat 
•will  be  upon  the  Meridian  above  the  Pole,  continued. 


G 

July, 
h.  ; 

Auguft. 

h. 

|Sepr, 
' 

061; 
h.  ' 

Nov. 

h. 

Dec. 
h.  ' 

I 

3 A. 22 

*-* 

> 

O 

1 iM2^ 

9 M38. 

7 M37 

5 M29 

2 

3 

18 

I 

16 

1 1 

23 

9 

34 

7 

33 

5 

25 

*) 

■> 

3 

14 

1 

I 2 

11 

19 

9 

30 

7 

29 

5 

20 

4 

3 

10 

1 

9 

11 

i5 

9 

26 

7 

25 

5 

1 6 

5 

3 

4 

1 

5 

II 

I - 

9 

23‘ 

7 

2 1 

5 

12 

6 

3 

2 

Ii 

1 

l I 

8 

9 

1 9 

7 

17 

5 

7 

7 

2 

58 

0 

52 

l I 

5 

9 

15 

7 

A3 

5 

3 

8 

1 

54  0 

54 

1 1 

1 

9 

1 1 

7 

9 

4 

58 

9 

2 

5° 

0 

5C 

10 

57 

9 

8 

7 

4 

4 

54 

to 

2 

46 

‘o 

46 

10 

54 

9 

4 

7 

O 

4 

49 

ii 

2 

42 

0 

42 

10 

5° 

9 

O 

<5 

5^ 

4 

45 

12 

2 

39 

0 

39 

10 

47 

8 

56 

8 

52 

4 

_4I 

13 

2 

35 

0 

- 35 

10 

43 

8 

52 

6 

47 

4 

3<5 

14 

2 

31 

1° 

32 

10 

39 

8 

49 

6 

43 

4 

31 

*5 

2 

27 

jO 

28 

10 

3<5 

8 

45 

6 

39 

4 

47 

1 6 

2 

22 

0 

24 

10 

32 

8 

4i 

6 

% 5 

4 

23 

17 

Z 

18 

0 

21 

10 

29 

8 

37 

6 

30 

4 

18 

1 8 

£ 

14 

0 

17 

10 

25 

8 

3 3 

6 

26 

4 

*4 

19 

1 

10. 

0 

13 

10 

’ 21 

8 

29 

6 

: 22 

4 

09 

20 

2 

6 

0 

10 

10 

18 

g 

25 

6 

17 

4 

5 

21 

2 

2 

0 

6 

10 

'A 

8 

21 

6 

13 

4 

I 

22 

I 

58 

0 

■2 

10 

I l 

8 

1 7 

6 

9 

3 

56 

z5 

I 

54 

i 1 fvi 3 9 

10 

7 

8 

14 

6 

4 

3 

52 

5.4 

I 

5i 

r 1 

5 5 

10 

5 

8 

10 

6 

c 

3 

42 

2-5 

1 

47 

.11 

• 5 1 

10 

Q 

L3.  . 

6 

5 

56 

3 

43 

2 6 

l 

43 

11 

48 

9 

51* 

8 

2 

'5 

51 

3 

39 

2-7 

1 

39 

1 1 

44 

9 

52 

7 

58 

'5 

47 

3 

34 

28 

I 

35 

1 1 

42 

9 

49 

7 

54 

’5 

43 

3 

50 

29 

I 

3 1 

ii 

3? 

9 

45 

7 

5° 

;5 

38 

3 

25 

3° 

I 

28 

11 

33 

9 

41 

7 

46 

•5 

34. 

3 

21 

3i 

I 

24 

11 

3 <5 

7 

4* 

t— - 
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'A  Table  if  $.?  time  when  the  Firjl  Pointer  in  the  Little  Bear 
comes  to  the  Meridian  above  the  Pole. 


b 

Tan. 

febr. 

vlar. 

April 

May 

June. 

«-» 

h. 

/ 

h— 

t 

h. 

1 

h. 

/ 

h. 

b. 

. * 

I 

7 LVi  1 4 

5 M 4 

3 iVi2o 

1 M 28 

1 i'M  44 

9 A 29 

2 

7 

10 

) 

2 

3 

17 

I 

24 

II 

3° 

9 

2 5 

3 

7 

6 

4 

59 

3 

13 

I 

20 

1 1 

z6 

9 

21 

4 

7 

I 

4 

55 
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The  Table  of  the  Nonagefime  Degree,  for  the  Latitude  of 
34  Degrees,  continu'd. 
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The  Table  of  the  Nonagefime  Degree,  for  the  Latitude  of 
37  Degrees,  continu'd . 
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The  Table  of  the  Nonagejime  Decree,  for  the  Latitude  of 
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A Table  of  the  Nonagejime  Degree,  for  the  Latitude  of 
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the  Table  of  the  Nmagefime  Degree  for  the  Latitude  of 
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The  Table  of  the  Konagefime  Decree,  for  the  Latitude  of 
40  Degrees,  continu'd. 
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t be  Table  0/  the  Nonagefime  Degree,  for  the  Latitude  of 
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The  Table  of  the  Nonagefme  Degree,  for  the  Latitude  of 
40  Degrees,  continued. 
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The  Table  of  the  Nonagefime  Degree,  .for  the  Latitude  of 
40  Degrees,  cttitinud. 
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The  Table  of  the  Nonagefms  Degree',  far  the  Latitude  of 
43  Degrees. 
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The  Table  of  the  Nonagefime  Degree,  for  the  Latitude  of 
34  Degrees,  continued. 
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The  Table  of  the  Npnagefme  Degree,  for  the  Ldtitttde  of 
43  Degrees,  continu’d. 
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the  Table  of  the  Nonagefime  Degree , for  the  Latitude  of 
r 43  Degrees,  continu'd. 
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The  -Table  of  the - Nonagefinie  Degree,  for  the  Latitude  of 
43  Degiees,  continu’d. 
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The  Table  of  the  Nonagefme  Degree,  for  the  Latitude  of 
43  Degrees,  continued. 
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Table  of  the'  Nonagefime  Degree,  for  the  Latitude  of 
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The  Table  of  the  Nonagefime  Degree,  for  the  Latitude  of 
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The  Table  of  the  Nonagefime  Degree  for  the  Latitude  of 
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The  Moon's  Horizontal  Parallax. 


Alcit. 

53 

54 

fS 

t 

56 

57 

1 

Moon. 

O 

t 

ft 

/ 

It 

/ 

;/ 

/ 

It 

, 

It 

50 

45 

54 

46" 

~6 

47 

38 

48 

29 

49 

21 

3i 

45 

l6 

46 

17 

47 

00 

47 

59 

48 

51 

32 

44 

57 

45 

47 

48 

38 

47 

29 

48 

2o 

3; 

44 

27 

45 

17 

46 

07 

45 

57 

47 

48 

34 

43 

57 

44 

48 145 

36 

25 

47 

25 

35 

43 

25 

44 

14 

45„ 

_ 04 

45 

52 

4 6 

4' 

36 

41 

51 

43 

4i 

44 

31 

45 

18 

46 

07 

37 

41 

19 

43 

07 

43 

56 

44 

43 

4' 

3i 

38 

41 

4(5 

42 

33 

43 

20 

44 

07 

44 

55 

39 

4i 

1 1 

4i 

58 

42 

44 

43 

3i 

44 

i7 

40 

40 

36 

4i 

22 

42 

08 

42 

54 

43 

39 

41 

40 

O 

40 

45 

4i 

3° 

42 

1(5 

ii. 

0 

4* 

39 

23 

40 

08 

40 

52 

4i 

37 

42 

21 

43 

38 

4<5 

39 

29 

40 

13 

40 

57 

41 

42 

44 

38 

08 

38 

5° 

39 

34 

40 

*7! 

41 

0 

45 

37 

29!  38 

10 

38 

53 

39 

36 

40 

18 

46 

3 6 

49 

37 

29 

38 

12 

38 

54 

59 

3 5 

47 

36 

09 

36 

49 

37 

40 

33 

IT 

38 

52 

48 

35 

28 

36 

08 

36 

48 

37 

28 

38 

08 

49 

34 

46 

3 5 

25 

3<5 

05 

3<5 

44 

37 

23 

50 

34 

04 

34 

41 

35 

41 

35 

59 

36 

38 

5i 

33 

21 

33 

59 

34 

37 

35 

u 

35 

52 

32 

38 

33 

15 

33 

52 

34 

29 

35 

05 

53 

3! 

54 

32 

30 

33 

06 

33 

42 

34 

l8 

54 

51 

09 

3i 

44 

32 

19 

32 

55 

33 

30 

55 

30 

14 

30 

58 

3i 

32 

32 

07 

32 

4i 

5<? 

29 

38 

30 

1 1 

30 

45 

3* 

29 

31 

32 

57 

18 

52 

29 

24 

29 

57 

30 

30 

3t 

02 

■ 58 

28 

05 

28 

37 

29 

08 

29 

40 

30 

12 

59 

27 

18 

2-7 

48 

28 

19 

28 

.50 

29 

2l 

<5o 

2 6 

30 

26 

59 

27 

30 

27 

59 

28 

30 

lii 


UrANOSCOPIA,  547 

T be  Table  of  the  Moons  Parallax  in  Altitude',  continued „ 


The  Moon’s  Horizontal  Parallax. 


Altit. 

Moon. 

O 

58 

t 

n 

59' 

/ " 

60' 

/ V 

61 

f 

/ 

// 

6a' 

' 11 

30 

50  “ 

14 

51 

06 

5i 

5.7 

52 

”49 

53 

4‘ 

3t 

49 

43 

5° 

04 

51 

25 

52 

17 

53 

07 

32 

49 

11 

50 

01 

5° 

52 

5 1 

44 

52 

32 

„ 33 

48 

38 

49 

28 

50 

18 

5i 

09 

51 

58 

34 

48 

05 

48 

54 

49 

44 

50 

44 

5i 

23 

35 

47 

3° 

48 

19 

49 

08 

49 

58 

5° 

47 

3 6 

46 

55 

47 

44 

48 

32 

49 

11 

50 

09 

37 

46 

19 

47 

07 

47 

54 

48 

43 

49 

30 

38 

45 

42 

46 

29 

47 

1 6 

48 

04 

48 

5i 

39 

45 

°4 

45 

5i 

45 

37 

47 

24 

48 

10 

4° 

44 

25 

45 

12 

45 

57 

46 

44 

47 

29 

4i 

43 

45 

44 

32 

45 

1 6 

46  _ 

02 

46 

47 

42 

43 

06 

43 

5i 

44 

35 

45 

20 

46 

04 

43 

42 

25 

43 

09 

43 

53 

44 

37 

45 

20 

44 

4i 

43 

42 

25 

43 

10 

43 

5? 

44 

36 

45 

44 

0 

41 

43 

42 

35 

43 

08 

43 

50 

46 

40 

17 

40 

59 

4i 

39 

42  . 

22 

43 

04 

47 

39 

33 

40 

14 

40 

55 

4* 

-L6 

42 

17 

48 

38 

48 

39 

29 

40 

08 

40 

49 

4i 

29 

49 

38 

03 

38 

42 

39 

2 1 

40 

01 

40 

40 

5° 

37: 

17 

37 

55 

38 

34 

39 

t3 

59 

01 

5 1 

3 6 

30 

37 

07 

37 

45 

38 

23 

39 

01 

51 

35 

41 

36 

19 

3<S 

5* 

37 

33 

38 

10 

53 

34 

54 

3 5 

3° 

3*5 

06 

34 

42 

37 

19 

H 

34 

05 

33 

4l 

35 

i5 

35 

51 

36 

27 

55 

33 

16 

33 

5° 

34 

25 

34 

59 

35 

34 

56 

5* 

26 

32 

59 

33 

34 

34 

o5 

34 

40 

57 

3i 

35 

32 

08 

32 

4i 

33 

13 

33 

4 6 

58 

3° 

44 

3i 

l6 

3i 

48 

32 

19 

32 

5 1 

59 

29 

51 

30 

23 

30 

54 

31 

25 

31 

56 

5o 

28 

59 

29 

30 

30 

O 

30 

30 

31 

a 

H h h % 


f 4$  U j 4 ft  o t C O f H1 

Tbs  t Table  of  tbs  Moon's  Pnrallax  in  Altitude,  continued. 


The  Moon’s  Horizontal  Parallax. 


Altit. 

Moon. 

O 

5?' 

? " 

$4 

1 

/ 

55' 

l 

56' 

/ >1 

sr> 

1 » 

do 

id 

30 

2 d 

59 

27" 

30 

27 

59 

28 

3° 

6 1 

15 

41 

26 

10 

2d 

40 

17 

08 

17 

38 

6z 

14 

53 

15 

21 

15 

49 

2d 

17 

2d 

45 

6 a 

14 

04 

14 

31 

14 

5? 

15 

15 

25 

51 

64 

13 

14 

23 

40 

24 

06 

24 

33 

14 

59 

<55 

22 

14 

22 

49 

13 

r 14 

*3 

4° 

14 

05 

66 

2i 

33 

21 

57 

22 

22 

22 

47 

23 

11 

2° 

41 

21 

05 

21 

19 

21 

53 

22 

l6 

d8 

19 

5i 

20 

13 

20 

3d 

20 

58 

21 

21 

69 

19 

0 

19 

21 

19 

43 

20 

04 

20 

ad 

7° 

1 8 

08 

38 

28 

18 

49 

<9 

09 

19 

30 

7i 

17 

16 

17 

35 

17 

54 

18 

14 

18 

34 

" 71 

16 

13 

Id 

4i 

16 

59 

17 

18 

17 

37 

73 

15 

3° 

15 

48 

id 

04 

id 

13 

id 

40 

74 

14 

37 

>4 

54 

15 

09 

1 5 

27 

1% 

43 

7 5 

33 

43 

13 

59 

H 

14 

14 

30 

14 

46 

76 

12 

49 

i3 

04 

13 

*9 

13 

33 

13 

48 

77 

XI 

55 

12 

_°9 

12 

13 

12 

3d 

11 

50 

78 

II 

01 

11 

14 

11 

26 

II 

i°o 

1 

« 

II 

W5* 

79 

10 

P7 

10 

19 

IQ 

30 

10 

4* 

10 

53 

8e 

9 

12 

9 

23 

9 

34 

9 

44 

9 

54 

81 

8 

18 

8 

18 

8 

37 

8 

46 

8 

55 

82 

7 

13 

7 

31 

7 

40 

7 

48 

7 

55 

83 

6 

29 

d_ 

26 

d 

43 

d 

50 

d 

57 

84 

5 

-34 

5 

39 

5 

4d 

5 

51 

5 

17 

§5 

4 

39 

4 

43 

4 

49 

4 

54 

4 

58 

86 

3 

43 

3 

47 

3 

5i 

3 

55 

3 

58 

87 

a 

48 

2 

51 

2 

54 

1 

57 

2 

59 

88 

X 

53 

X 

55 

I 

56 

I 

58 

59 

89 

' 

0 

59 

0 

59 

O 

59 

0 

59 

* 

0 

90 

O 

0 

0 

0 

0 

0 

O 

O 

0 

0 

Uranqscopia. 


T4* 

The  Table  of  the  Moon’s  PdraUax  in  Altitude,  continued < 
The  Moon’s  Horizontal  Parallax. 


Altit. 

58/ 

S9 

60' 

6i> 

62! 

Moon 

9 

/ 

n 

rr 

/ 

n 

1 

U 

/ 

tt 

do 

28 

~~ 59 

29 

30 

30 

0 

30 

3° 

3i 

0 

dl 

28 

07 

28 

3d 

29 

05 

29 

34 

30 

03 

dl 

17 

M 

27 

42 

28 

10 

28 

38 

19 

06 

63 

26 

20 

2d 

47 

27 

14 

27 

4i 

28 

08 

64 

*5 

15 

25 

52 

26 

18 

2d 

44 

27 

IO 

14 

30 

24 

2 s 

2 1 

2 5 

46 

2d 

it 

5<* 

13 

35 

23 

59 

24 

24 

24 

48 

25 

13 

6l 

22 

39 

2? 

03 

23 

2d 

23 

50 

24 

13 

6 8 

21 

43 

21 

06 

22 

29 

22 

5i 

23 

14 

d9 

20 

.47 ; 2 1 

09 

21 

30 

21 

5 1 

22 

13 

70 

19 

50 

20 

XI 

20 

31 

2o 

5i 

2 1 

12 

7i 

18 

53 

<19 

13 

19 

32 

19 

5i 

20 

11 

72 

il 

5 5 

x8 

14 

18 

33 

18 

5i 

19 

09 

73 

l6 

57 

17 

15 

«7 

33 

17 

5° 

18 

07 

74 

15 

59 

1 6 

l6 

Id 

33 

Id 

49 

17 

05 

75 

15 

I 

*5 

l6 

15 

32 

>5 

48 

l£> 

02 

76 

14 

2 

14 

id 

14 

3i 

14 

4d 

14 

59 

77 

13 

3 

13 

Id 

13 

3o 

«3 

44 

13 

5<5 

78 

I 2 

3 

12 

Id 

12 

29 

12 

41 

12 

53 

79 

! 1 1 

4 

l I 

15 

I I 

28 

11 

39 

1 1 

5° 

80 

i 10 

4 

IO 

*5 

10 

26 

10 

3<» 

to 

4d 

81 

! 9 

3 

9 

14 

9 

24 

9 

34 

9 

42 

82 

a 

2 

8 

13 

8 

22 

8 

30 

8 

38 

83 

7_ 

5 

7 

12 

7 

20 

7 

17 

7 

34 

84 

d 

4 

6 

10 

6 

17 

6 

23 

6 

30 

85 

5 

41 

5 

9 

5 

^5 

5 

20 

5 

26 

8d 

4 

3 

4 

8 

4 

12 

4 

id 

4 

21 

87 

3 

3 

3 

6 

3 

9 

3 

13 

3 

Id 

82 

2 

2 

» 

4 

2 

6 

2 

9 

2 

1 1 

89 

I. 

1 

1 

2 

1 

3 

1 

5 

1 

7 

90 

0 

0 

0 

0 

tt 

e 

O 

0 

O 

0 

A 


U R A N O S C 6 P I A.' 


55* 

A Table  of  tbs  Moon's  Parallax  in  Longitude. 


The  Moon’s  Horizontal  Parallax. 


I 

2 

3 

4 

5 

6 

0 

fl 

4 

'/ 

r " 

/ 

•t 

' /< 

0 

O 

0 

0 

c 

0 

O 

0 0 

0 0 

0 

O 

I 

O 

I 

0 

2 

0 3 

0 

4 

0 

5 

O 

<5 

2 

0 

2 

0 

4 

0 

<5 

0 8 

0 

IO 

0 !% 

3 

O 

3 

0 

6 

0 

9 

0 

12 

0 15 

0 18 

4 

0 

4 

0 

8 

0 13 

0 17 

0 

21 

0 4) 

5 

0 

5 

0 

in 

0 

l6 

0 

21 

0 16 

0 31 

6 

0 

‘~6 

0 

13 

0 

1 9 

0 25 

0 32 

0 38 

7 

0 

7 

0 

15 

O 

22 

0 29 

0 37 

0 44 

8 

0 

8 

0 

17 

0 25 

0 33 

0 42 

0 50 

9 

0 

9 

0 

19 

0 28 

0 37 

0 47 

0 56 

10 

0 

ri 

0 

21 

0 31 

0 42 

0 52 

I 

2 

II 

0 

12 

0 

2", 

0 34 

0 46 

0 

57 

1 8 

12 

0 

15 

0 

45 

0 37 

0 50 

1 

2 

1 15 

15 

0 

14 

0 

47 

0 40 

0 54, 

1 

7 

1 

21 

14 

G 

15 

0 

29 

0 44 

0 58 

1 

13 

1 27 

15 

O 

1 6 

0 

31 

0 47 

i 

2 

1 18 

t 33 

1 <5 

O 

n 

0 

33 

0 50 

I 

<5 

1 43 

1 

39 

n 

0 

18 

0 

35 

0 5 3 

r 

to 

1 28 

1 45 

18  jo 

19 

0 

37 

0 56 

1 

14 

1 33 

1 

51 

1 9 

O 

20 

0 

39 

0 59 

1 to 

1 38 

1 57 

20 

0 

2 I 

0 

4i 

I 

02 

I 

22 

1 43 

2 

3 

21 

0 

22 

0 

43 

1 04 

I 

2 6 

1 47 

2 

9 

22 

0 

43 

0 

45 

1 07 

I 30 

1 52 

2 15 

*3 

0 

24 

0 

47 

I 

10 

I 34 

1 57 

2 

20 

24 

0 

45 

0 

49 

I 

13 

x 38 

2 

2 

2 

15 

0 

45 

0 

5i 

L 

t6 

1 4i 

2 

6 

2 32 

2<J 

0 

2(5 

0 

53 

1 19 

1 45 

2 

it 

2 38 

27 

0 

47 

0 

54 

1 

41 

1 49 

2 1(5 

4 43 

28 

0 

28 

0 

5<* 

I 24 

1 

53 

2 

21 

2 49 

29 

0 

29 

Q 

58 

x 27 

1 5 6 

2 25 

2 54 

30 

0 

30 

I 

0 

I 30 

2 

0 

2 30 

3 

0 

Uranoscopia, 


5Ji 


T he  Table  of  the  Moon’s  Parallax  in  Longitude,  continued. 
The  Moon’s  Horizonsal  Parallax. 


I 

2 

3 

II 

A 

s 

6 

-1 

1 V 

/ // 

/ n 

/ 

'i 

30 

0 

30 

1 

O 

1 

30 

2 

O 

1 - 

i2 

30 

3 0 

O 

31 

1 

2 

X 

32 

2 

3 

! 2 

34 

3 

5 

31 

0 

31 

I 

4 

l 

35 

2 

7 

I1 

39 

3 

11 

33 

6 

33 

1 

5 

1 

38 

2 

10 

1* 

43 

3 

1 6 

34 

O 

34 

1 

7 

I 

41 

X 

2 

48 

3 

21 

35 

G 

35 

I 

9 

I 

43 

2 

17 

2 

51 

3_ 

26 

34 

0 

36 

I 

1 1 

I 

46 

2 

XI 

2 

56 

3 

31 

37 

0 

36 

I 

12 

I 

48 

2 

15 

3 

0 

3 

37 

38 

0 

37 

I 

14 

I 

51 

2 

29 

3 

5 

3 

42 

39 

0 

38 

1 

15 

1 

53 

2 

32 

3 

9 

3 

44 

40 

0 

38 

I 

17 

I 

56 

2 

34 

3 

13 

3 

5i 

4' 

0 

39 

[ 

18 

1 

58 

2 

37 

'I 

3_ 

17 

3 

54 

421 

0 

40 

1 

10 

2 

0 

2 

4’ 

3 

21 

4 

1 

43  1 

0 

4i 

r 

11 

2 

2 

2 

44 

3 

24 

4 

5 

44 

0 

42 

I 

23 

2 

5 

2 

47 

5 

28 

4 

IO 

45 

0 

43 

1 

15 

2 

7 

2 

50 

3 

31 

4 

14 

46 

0 

43 

I 

2 6 

2 

9 

2 

53 

3 

36 

4 

*9 

47 

0 

44 

1 

17 

2 

11 

2 

55 

3 

39 

4 

23 

48 

0 

4< 

1 

29 

2 

13 

2 

58 

3 

43 

4 

27 

49 

0 

515 

1 

30 

2 

15 

I 

3 

46 

4 

3i 

50 

0 

4 6 

1 

.32 

2 

l8 

3 

4 

3 

50 

4 

36 

5i 

0 

47 

1 

33 

2 

20 

3 

6 

3 

53 

4 

40 

5* 

0 

48 

( 

35 

2 

22 

3 

9 

3 

54 

4 

44 

U 

0 

48 

I 

3 4 

2 

24 

3 

XI 

3 

59 

4 

47 

54 

0 

49 

1 

37 

2 

2 6 

n 

‘4 

4 

3 

4 

51 

55 

0 

49 

I 

38 

2 

27 

3 

1 6 

4 

6 

4 

54 

56 

0 

5° 

I 

39 

2 

29 

3 

I9 

4 

9 

4 

58 

57 

0 

50 

1 

40 

X 

31 

3 

21 

4 

11 

5 

I 

58 

0 

5i 

I 

42 

2 

0 0 

3 

14 

4 

14 

5 

5 

59 

0 

5i 

1 

43 

£ 

34 

3 

24 

4 

17 

5 

8 

60 

0 

5^ 

1 

44 

2 

36 

3 

28 

4 

10 

5 

1 2 

The 


55* 


UraMOSEOPU. 


Tbi  Table  of  the  Moon's  Parallax  in  Longitude  and  Latitude 

continutd. 


The  Moon’s  Horizontal  Parallox. 


' 

1 i 

2 

3 

,4 

f 

6 

o 

# 

//  ; 

1 

1 

/» 

t 

f' 

// 

1 

t 

11 

60 

. 

0 

5Si 

t 

44 

2 

36 

3 

28 

4 

20 

5 

12 

6x 

O 

5s ! 

l 

45 

2 

38 

3 

30 

4 

22 

5 

15 

6z 

O 

53 

t 

46 

2 

39 

3 

31 

4 

25 

5 

18 

<*3 

O 

53. 

f 

47 

;z  ' 

40 

3 

34 

4 

27 

5 

21 

64 

O 

53 

f 

48 

2 

42 

3 

36 

4 

30 

5 

24 

65 

jo 

54 

t 

49 

2 

43 

3 

37 

4 

32- 

26 

66 

0 

54 

t 

5° 

2 

44 

3 

39 

4 

34 

5 

29 

67 

0 

55 

£ 

51 

2 

45 

3 

40 

4 

36 

5 

31 

68 

0 

55 

1 

51 

2 . 

47 

3 

43 

4 

38 

5 

34 

69 

0 

56 

1 

51 

;2 

48 

3 

44 

4 

40 

5 

3*5 

70 

d 

56 

t 

53 

\2 

49 

3 

46 

4 

42 

5 

38 

11 

1° 

56 

E 

54 

2 

50 

**■ 

4 1 

‘4 

43 

5_ 

. , 4° 

n 

0 

57 

£ 

54 

2 

5i 

3 

48 

4 

45 

5 

42 

73 

0 

57 

£ 

55 

'2 

51 

3 

49 

4 

4 6 

5 

44 

7* 

0 

57 

E 

55 

.2 

53 

3 

5i 

4 

48 

5 

46 

75 

a 

58 

t 

j6> 

1 z 

54 

3 

52 

4 

49 

5 

47 

7d 

O 

58 

r 

56 

2 

55 

3 

53 

4 

5>i 

5 

49 

77 

O 

58 

1 

57 

'2 

56 

3 

54, 

4 

^52 

5 

5° 

78 

0 

58 

I 

57 

12 

56 

3 

5 5* 

4 

53 

5 

5a 

79 

0 

59 

1 

5-8 

12 

57 

3 

5,4 

4 

54 

5 

53 

80 

O 

59 

t 

58 

■2 

57 

3 

5,4 

4 

55 

5 

54 

8t 

O 

59 

t 

59 

[2 

58 

3 

SI 

4 

56 

5 

5 5 

82 

O 

59 

t 

59 

12 

58 

3 

543 

4 

5? 

S 

56 

83 

0 

59 

1 

59 

2 

,59 

3 

58 

4 

58 

' 5. 

.,57 

84 

r 

0 

t 

59 

2 

59 

3 

59 

4 

58 

5 

58 

85 

l 

O 

r 

59 

.2 

59 

3 

59 

4 

59 

5 

S8 

86 

1 

0 

2 

O 

* , 

0 

3 

59 

4 

59 

5’ 

59 

87 

0 

2 

0 

O 

4 

a 

4 

59 

5 

59 

88 

k 

O 

2 

0 

S3 

0 

4 

0 

5 

0 

6 

0 

89 

r 

O 

2 

0 

c? 

4 

O 

5 

0 

6 

O' 

90 

t 

0 

2 

0 

'3 

0 

4 

0 

5 

G- 

& 

0 

Tfo 


URANO  SCO  PI  Ai 


55  3 

itie  Table  of  the  Moon’s  Parallax  in  Longitude  and  Latitude^ 
continued. 


The  Moon’s  Horizontal  Parallax. 


7 

8 

9 

10 

II 

/ 

n 

1 

n 

I 

// 

/ 

»/ 

11 

/i ' 

0 

o 

O 

0 

O 

0 

0 

0 

0 

0 

• 0 

I 

O 

7 

0 

8 

O 

09 

0 

09 

0 

1 1 

2 

o 

15 

0 

17 

0 

19 

0 

19 

0 

13 

l 

c 

22 

0 

15 

0 

28 

0 

28 

0 

34 

4 

o 

19 

0 

33 

0 

38 

0 

38 

0 

4<J 

5 

; — S. 

o 

36 

0 

41 

0 

47’ 

6 

47 

0 

57 

6 

0 

43 

0 

50 

0 

56 

1 

03 

I 

09 

7 

0 

50 

0 

58 

I 

05 

1 

13 

I 

20 

8 

o 

58 

I 

07 

I 

1 5 

1 

13 

1 

31 

9 

I 

05 

I 

15 

I 

24 

i 

33 

I 

44 

10 

I 

13 

I 

13 

I 

34 

1 

44 

I 

55 

I I 

1 

20 

I 

31 

I 

43 

1 

54 

2 

°7 

11 

1 

17 

1 

40 

1 

51 

2 

05 

2 

17 

13 

I 

34 

I 

48 

2, 

01 

2, 

15 

2 

28 

>4 

I 

41 

1 

5 6 

z 

11 

2 

15 

0 

40 

15  1 

l 

49 

2 

04 

2 

20 

1 

35 

2 

5i 

id  1 

I 

5 d 

2 

12 

2, 

29 

2 

45 

3 

04 

47 

2 

03 

2 

20 

2 

38 

2 

.55 

3 

13 

18 

2 

ID 

2 

28 

2 

47 

3 

05 

3 

24 

*9 

z 

17 

2 

36 

2 

Id 

3 

15 

3 

3 5 

2,0 

z 

24 

2 

44 

3 

of 

3 

- 15 

3 

4tf 

2l 

2 

30 

2 

51 

3 

13 

3 

35 

3 

5<* 

22 

z 

37 

3 

0 

3 

22 

3 

45 

4 

07 

13 

z 

45 

n 

09 

3 

31 

3 

. 54 

4 

17 

24 

z 

5i 

3 

15 

3 

40 

4 

04 

4 

28 

15 

z 

57 

3 

24 

3 

48 

4 

13 

4 

38 

26 

3 

04 

3 

30 

3 

57 

4 

23 

4 

49 

17 

3 

10 

3 

37 

4 

05 

4 

32 

4 

59 

?,  8 

3 

17 

3 

45 

4 

13 

4 

42 

5 

10 

29 

3 

13 

3 

51 

4 

21 

4 

5i 

5 

20 

3° 

3 

30 

4 

0 

4 

30 

5 

0 

5 

30 

E e e tbi 


j jij.  Uranoscoha. 


The  Table  of  i be  Moon’s  Parallax  in  Longitude  and  Latitude, 

continued. 


The  Moon's  Horizontal  Parallax. 


i 

7 

8. 

9 

10 

11 

o 

/ 

//  . 

/ 

7/ 

/ 

// 

. I 

/ 

& 

30 

3 

30 

4 

O 

4 

50 

5 

O 

5 

3° 

51  : 

3 

34 

4 

7 

4 

38 

5 

9 

5 

40 

3 

43  ■ 

4 

14 

4 

46 

5 

18 

5 

50 

33 

3 

47 

4 

2 I 

4 

54 

5 

26 

5 

59 

34 

3 

55 

4 

28 

5 

2 

5 

35 

6 

9 

0 

35 

4- 

I • 

4 

35 

5 

9 

5 

44 

6 

Io 

3 6 

4 7 

'4 

41 

5 

17 

5 

5 3 

<5 

is 

37 

4 

13 

4 

48 

5 

24 

6 

1 

© 

37 

38 

4 

19 

4 

55 

5 

31 

8 

9 

8 

48 

39 

4 

2-4 

5 

2 

5 

39 

8 

17 

6 

55 

■40 

4 

50 

5 

9 

5 

47 

8 

26; 

7 

4 

A1 

4 

36 

5 

15 

5 

54  ' 

8 

_3_3 

7 

■3 

4 

4i 

5 

21 

6 

1 

6 

4i 

7 

2 2 

43 

4 

44 

5 

17 

6 

8 

8 

49 

7 

30 

44 

4 

52 

5 

33 

6 

1 ; 

6 

57- 

j7 

39 

45 

4 

57 

5 

39 

6 

2 I 

1 

4 

7 

47 

46 

5 

^ . 

5 

45 

6 

28 

7 

12  = 

7 

55 

47 

5 

7 

5 

5i  - 

8 

34 

7. 

49 

8 

3 

48 

k 

1Z 

5 

57 

6 

4'1 

7 

16 

8 

X I 

49 

5 

17 

8 

2 

6 

47 

7 

33 

8 

18 

50 

5 

11 

8 

8 

8 

54 

7 

40 

8 

2^ 

5i 

5 

26 

6 

13 

7 

0 

7 

48 

8 

33 

5 1 

5 

3*  . 

C 

18, 

7 

6 

7 

53 

8 

4° 

h . 

L 

D 

35 

6 

23 

7 

7 

59 

8 

47 

54 

s 

40  : 

6 

28 

7 

1 7 

8 

5.' 

8 

54 

55 

5 

?44 

8 

33 

7 

2 2 

8 

1 1 

‘9 

0 

5 

48  •, 

6 

38 

7 

28 

8 

17 

9 

7 

57 

5 

52-  . 

6 

42 

7 

33 

8 

23" 

‘9 

13 

58 

5 

• 56  ! 

6 

47 

7 

38 

8 

29 

9 

20 

59 

6 

0 ! 

6 

5i 

7 

43 

8 

34 

9 

28 

Jfo 

4 

4 1 

8 

5<5 

. 7 

48 

8 

40 

9 

32 

Ihr 


U It  A N 0 S C O P I A.  J jEf 

ihe  TaHe  of  tbs  Moons  Parallax  in  Longitude  and  Latitude, 
continued. 


The  Mood’s  Horizontal  Parallax. 


9 

8 

9 

to 

II 

® 

/ 

// 

' 

n 

t 

'/ 

/ 

t 

ir 

60 

-5 

°4 

6 

56 

7 

'Ts 

8 

40 

9 

T* 

6 1 

6 

°7 

7 

0 

7 

52 

3 

45 

9 

37 

6 1 

6 

1 L 

7 

4 

7 

57 

8 

5° 

9 

43 

63 

6 

15 

7 

7 

8 

X 

3 

54 

9 

48 

- H 

<1 

18 

7 

1 1 

8 

5 

3 

59 

.9- 

53 

6% 

6 

?-  I 

7 

1 5 

8 

9 

9 

04 

9 

58 

66 

6 

~24 

7 

19 

8 

13 

9 

08 

10 

03 

67 

6 

26 

7 

22 

8 

il 

9 

12 

10 

07 

<J8 

6 

2:9. 

7 

2,5 

8 

2 1 

9 

16 

10 

X2 

69 

6 

3i 

7 

28 

8 

24 

9 

20 

10 

J<5 

7° 

6 

3,4 

7 

3 1 

8 

27 

9 

24 

10 

20 

7i 

6 

-0 

7 

34 

8 

30 

9 

27 

10 

24 

72, 

<r 

7 

’ 37 

8 

34 

9 

3* 

10 

28. 

73 

6 

4 1 

7 

39 

8 

36 

9 

34 

10 

3i 

74 

tf 

44 

7 

41 

8 

39 

9 

37 

10 

3 5 

75 

6 

46 

7 

43 

8 

41 

9 

39 

to 

38. 

. 76 

6 

48 

7 

45 

8 

44 

9 

4* 

10 

4i 

77 

6 

49 

7 

.47 

8 46 

9 

44 

IO 

43 

78 

T 

5' 

7 

49 

8 

48 

9 

47 

10 

46 

79 

6 

52 

7 

5i 

8 

50 

9 

49 

10 

48 

80 

6 

54 

7 

5 3 

8 

52 

9 

5 1 

10 

50 

81 

6 

55 

7 

54 

8 

53 

9 

5 1 

10 

51 

82 

6 

56 

7 

5 7 

8 

5 4 

9 

54 

to 

54 

83 

6 

57 

7 

56 

8 

55 

9 

55 

1 0 

55 

84 

T 

"T7 

7~ 

57 

8 

56 

9 

.56 

to 

56 

85 

6 

58 

7 

53 

8 

57 

9 

57 

IO 

57 

86 

6 

59 

7- 

59 

8 

58 

9 

.58 

10 

53  | 

87 

6 

59 

7 

59. 

8 

59 

9 

'59 

xo 

59  [ 

83 

7 

0 

8 

0 

8 

59 

9 

59 

l ( 

0 | 

89 

7 

0 

8 

0 

9 

0 

1,0 

0 

X 1 

0 1 

90 

7 

0 

8 

0 

9 

0 

10 

0 

1 1 

0 

lee  z 


Urnaoscopu, 

4 Table  of  the  Moon’s  Parallax  in  Longitude  and  Latitude, 

continued. 


The  Moon's  Hosizontal  Parallax. 


0 I 

o 

X 

2 

o 

7 

4 

_5 

6 

7 

8 

9 

10 

1 1 

1 2 

13  ‘ 
»4 

15 

16 
i_7 

12 

' // 

— 

13 

J " 

/ // 

If 

; '• 

?6 

/ It 

0 0 

0 xz 

0 25 

0 37 

0 50 

1 oz 

0 0 

0 1 3 

0 27 

0 40 

0 54 

1 07 

0 0 

0 14 

0 31 

0 47 

0 03 

1 18 

0 0 

0 15 

0 31 

0 47 

t 03 

x x8 

0 0 

0 16 

0 33 

0 50 

1 07 

t 13 

I 15 

I 27 

I 40 

1 52 

2 05 
2^  17 

1 21 

1 35 

1 49 

2 02 

2 15 

2 28 

2 42 

2 55 

3 09 

3 22 

3 35 

3 48 

1 28 

1 42 

1 57 

2 1 1 

2 29 

2 40 

1 34 

1 49 

2 05 

2 20 

2 3(5 

2 51 

1 40 

1 57 

2 14 

2 30 

2 47 

3 03 

2 30 

2 32 

2 54 

3 otf 

3 18 

3 3° 

2 5 5 

3 09 

3 23 

3 37 

3 5i 

4 °5 

3 07 

3 22 

3 38 

3 53 

4 08 

4 2 3 

3 19 

3 35 

3 52 

4 08 

4 25 

4 41 

18 

3 42 

4 ox 

4 19 

4 38 

4 57 

19 

3 54 

4 H 

4 33 

4 53 

5 12 

10 

4 06 

4 2 7 

4 47 

5 08 

5 28 

z 1 

4 18 

4 39 

5 01 

5 24 

5 43 

11 

4 30 

4 52 

5 15 

5 37 

5 59 

25 

4 41 

5 04 

5 28 

5 51 

(5  14 

24 

4 53 

5 17 

5 4 2 

(5  o<5 

6 30 

2 5 

5 04 

5 30 

5 55 

6 20 

(5  45 

2 <5 

5 16 

5 42 

6 08 

6 34 

7 01 

z 7 

5 28 

5 54 

6 2 1 

(5  48 

7 *6 

28 

5 38 

6 06 

6 34 

7 02 

7 31 

5 49 

6 18 

<5  47 

7 17 

7 45 

130  1 

6 00 

6 30 

7 0 

7 30 

8 0 

The 


Uranoscopi a 


SSI 


A Table  of  the  Moons  Parallax  in  Longitude  and  Latitude', 

continued. 

The  Moon’s  Horizontal  Parallax. 


0 

12 

' V 

1 

1 ^ 

*4 

/ j 

15 

/ f/ 

30 

6 

0 

6 

3° 

7 

0 

1 30 

31 

6 

11 

6 

41 

7 

12 

7 

43 

3* 

6 

Z 2 

6 

53- 

r7 

25 

7 

47 

33 

6 

33 

7 

04 

7 

-37 

8 

IO 

34 

6 

43 

7 

1 6 

7 

5«>1 

8 

13 

ii 

6 

53 

7 

28 

8 

OZ 

8 

36 

38 

1 

03 

7 

38 

8 

14 

8 

^9, 

37 

7 

13 

7 

49 

8 

25 

9 

OIJ 

38 

7 

23 

8 

0 

8 

37 

9 

14 

39 

7 

33 

8 

10 

8 

48 

9 

26 

40 

7 

43 

8 

2 1 

9 

0 

9 

38 

41 

7 

54!  0 

31 

? 

II 

9 

50 

4Z 

8 

oz 

8 

41 

9 

22 

IO 

02 

43 

8 

1 1 

8 

51 

9 

33 

10 

*3 

44 

8 

10 

9 

02 

9 

4+ 

IO 

23 

45 

8 

29 

9 

I 1 

9 

56 

IO 

34 

45 

8 

38 

9 

2l 

10 

04 

10 

47 

47 

8 

46 

9 

30 

10 

14 

10 

58 

48 

8 

55 

9 

40 

10 

24 

II 

0 9 

49 

9 

03 

9 

49 

IO 

34 

1 1 

19 

5° 

9 

I 2 

9 

58 

10 

44 

11 

29 

5i 

9 

J9 

i a 

06 

10 

53 

II 

39 

52 

9 

27 

10 

15 

1 1 

02 

1 1 

49 

l3 

9_ 

34 

10 

23 

I ! 

IO 

1 1 

58 

54 

9 

42 

10 

3i 

1 1 

19 

12 

08 

55 

9 

49 

10 

39 

II 

27 

IZ 

I? 

56 

9 

57 

10 

47 

1 1 

36 

IZ 

24 

57 

10 

04 

10 

54 

1 1 

44 

IZ 

34 

58 

10 

II 

1 1 

01 

1 1 

52 

1 2 

43 

59 

Io 

1 7 

1 1 

08 

II 

57 

12 

5i 

60 

IO 

24 

11 

16 

12 

02 

12 

59 

16 


8 

8 

8 

8 

8 

l_ 

9 

9 

9 

10 
10 

10 

10 

10 

i r 
i r 
n 

1 1 


o 

14 

2 9 
43 
57 
io 


24 

37 

5i 

04 

17 

J_9 

4i 

54 

07 

19 

3i 

4Z 


1 1 

xz 

12 
IZ 
1Z 
IZ 


13 

13 

13 


53 

04 

15 
z 6 
37 
.12 

57 

06 

16 
25 
34 

4Z 

57 


The 


Jj[8  U R A N O S C O P I A. 

A Table  of  the  Moon's  Parallax  in  Longitude  and  Latitude 
continued. 


The  Moon’s  Horizontal  Parallax. 


0 

I? 

/ V 

M 

/ n 

M 

15 

J // 

16 

/ n 

60 

IO 

24 

I I 

l6 

I 2 

2 

12 

59 

13 

5 1 

6 1 

10 

30 

I I 

22 

12 

1 2 

13 

7 

13 

59 

6rz 

10 

36 

1 1 

29 

12 

22 

13 

15 

14 

8 

<5.3 

IO 

42 

I I 

34 

12 

28 

13 

22 

14 

15 

<4 

ip 

47 

1 1 

4i 

12 

35 

13 

29 

14 

23 

63 

10 

53 

1 1 

49 

12 

41 

13 

35 

14 

30 

66 

IO 

58 

fi 

53 

I 2 

47 

13 

42 

4 

37 

67 

11 

3 

II 

58 

12 

53 

13 

48 

4 

43 

68 

II 

8 

12 

3 

12 

59 

13 

54 

4 

50 

69 

I I 

12 

12 

8 

13 

4 

4 

0 

4 

70 

1 1 

17 

12 

13 

•3 

9 

<4 

6 

1 5 

2 

71 

1 1 

21 

12 

17 

13 

14 

14 

1 1 

15 

■7 

72. 

11 

2,5 

12 

22 

13 

19 

14 

1 6 

15 

4 

73 

11. 

28 

12 

26 

13 

23 

14 

20 

15 

4 

74 

11 

32 

12 

30 

13 

28 

4 

25 

15 

23 

75 

I I 

35 

12 

33 

13 

32 

4 

29 

1 5 

27 

j 7 <5 

II 

39 

12 

37 

13 

3 <5 

14 

33 

15 

32 

77 

11 

41 

12 

40 

13 

39 

14 

36 

i5 

37 

78 

I I 

44 

12 

43 

*5 

41 

‘4 

40 

15 

59 

79 

1 1 

46 

12 

45 

13 

44 

14 

43 

15 

42 

80 

I I 

49 

1 2 

48 

13 

47 

14 

46 

15 

45 

81 

11 

51 

12 

50 

13 

50 

14 

48 

15 

48 

82 

1 1 

53 

12 

5?. 

13 

52- 

4 

51 

15 

51 

83 

1 r 

54 

£2 

54 

13 

5 3 

14 

53 

15 

S3 

84 

II 

55 

12 

5 5 

13 

55 

14 

55 

15 

55 

85 

11 

56 

12- 

56 

13 

36 

4 

57 

15 

57 

86 

1 1 

58 

I 2 

58 

13 

58 

14 

58 

15 

58 

87 

11 

59 

12 

59 

13 

59 

14 

59 

15 

59 

88 

I 2 

0 

13 

0 

14 

0 

4 

59 

15 

59 

89 

12 

0 

13 

0 

H 

0 

15 

0 

l6 

0 

90 

12 

0 

13 

0 

14 

0 

15 

0 

1 6- 

0 

T he 


The  Table  of  the  Moon's  ParaVax  in  Longi'tiiie  ittih  Latitude, 

continued. 

The  Moon’s  Horizontal  Parallax. 


17  i 

is 

*9 

20  V J 

2 

l { 

0 

/ 

// 

' 

// 

1 

// 

/ // 

/ 

6 

0 

0 

0 

0 

0 

0 

0 

6 0 : 

i 

b 

17 

0 

18 

0 

* 19 

0 

■21 

6 

iz  1 

z 

6 

35 

b 

37 

0 

40 

O 

4Z 

6 

44  1 

3 

0 

53 

0 

56 

0 

'59 

1 

03 

i 

6 6 1 

4 

i 

11 

I 

15 

1 

19 

I 

Z4 

t 

4,8  ; 

5 

1 

29 

I 

34 

1 

39 

X 

-45 

5°  J 

6 

1 

47 

I 

53 

1 

59 

2 

05 

1 

i2  ■' 

1 

X 

04 

2 

II 

2 

i9 

'z 

h.6 

4 

$3 ; 

8 

2 

22 

*2 

3° 

2 

39 

4, 

47 

i 

55 

9 

z 

39 

2 

48 

z 

58 

3 

08 

$ 

i 7 

ib 

( 

2 

5 7 

3 

07 

3 

18 

3 

' 48 

4 

39  1 

xi 

- 

3 

14 

3 

25 

3 

37 

3 

49  . 

4 

O 

12 

] 

3 

3 2 

3 

44 

3 

57 

4 

09 

4 

22 

13 

3 

49 

4 

ox 

4 

1(5 

4 

29 

4 

44 

14 

- 

4 

07 

4 

ZI 

4 

38 

4 

4° 

3 

05 

15 

4 

z4 

4 

39 

4 

55 

5 

11 

15 

2 6 ' - 

1 6 

4 

4i 

4 

58 

5 

14 

5 

31  1 

47 

*7 

4. 

_ 58 

5 

1 <5 

5 

33 

5 

. 52 

A 

08  J 

18 

5 

15 

5 

34 

5 

52 

i 1 

6 

29 

19 

5 

32 

5 

51 

6 

1 1 

O 

30 

■;4 

5° 

10 

5 

49 

6 

09 

6 

30 

6 

5° 

7 

11 

21 

. 6 

05 

6 

36 

‘6 

48 

T 

69 

7 

31  ; 

Xi 

6 

42 

6 

44 

7 

07 

1 

29 

i 

52 

13 

- 

6 

38 

7 

01 

7, 

25 

7 

48 

8 

73 

24, 

T 

6 

5” 

7 

19 

7 

44 

8 

68 

8 

8 

32  ' 

15 

7 

II 

7 

36 

8 

02 

8 

%7 

52 

2(5 

$ 

7 

••a  7 

7 

53 

8 

20 

8 

48 

9 

IZ  1 

2-7 

> 

7 

-4z 

8 

10 

8 

37 

9 

04 

.9 

3i  , 

28 

r 7 

57 

8 

27 

8 

55 

9 

23 

9 

5 1 , 

29 

! 

8 

13 

8 

43 

9 

IZ 

9 

4i 

io 

Jo 

30 

8 

30 

9 

0- 

9 

30 

10 

0 

io 

30 

The 


Uranoscopia, 

The  Table  of  the  Moons  Parallax  in  Longitude  and  Latitude j 
' continued. 


The  Moon’s  Horizontal  Parallax. 


o 

17 

" 

18 

/ " 

19 

1 11 

2a 

/ " 

21 

J // 

30 

8 

30 

9 

0 

9 

30 

10 

0 

IO 

30 

31 

8 

45 

9 

16, 

9 

45 

19 

18 

10 

49 

31 

9 

01 

9 

33 

10 

05 

10 

37 

1 1 

08 

33 

9 

M 

9 

48 

<0 

11 

io 

'54 

1 1 

16 

34 

9 

30 

10 

04 

to 

37 

11 

1 1 

1 1 

44 

33 

9 

45 

10 

19 

10 

Si 

1 1 

28 

i 2 

02 

*—■' 

3-5 

10 

O 

10 

35 

1 1 

10 

1 1 

45 

12 

21 

37 

10 

H 

10 

50 

I I 

26 

1 2 

02 

12 

38 

38 

10 

28 

11 

05 

it 

41 

12 

19 

12 

56 

39 

10 

42 

19 

i I 

57 

i 2 

35 

13 

13 

40 

io 

5<> 

I11 

34 

I 2 

13 

12 

5' 

13 

30 

41 

11 

09 

1 I 

48 

12 

28 

13 

07 

13 

44 

• 

13 

03 

4i 

II 

13 

12 

03 

I 2 

43 

1 3 

14 

43 

11 

5<5 

12 

16' 

12 

57 

13 

39 

14 

19 

44 

11 

49 

12 

30 

13 

02 

13 

54 

14 

35 

45 

12 

01 

12 

43 

13 

2 6 

14 

08 

14 

5° 

46 

1Z 

14 

12 

57 

13 

40 

14 

13 

15 

06 

47 

\z 

26 

13 

09 

13 

S3 

14 

37 

15 

Zl 

48 

12  38 

13 

22 

14 

07 

14 

51 

15 

36 

49 

12 

49 

13 

34 

14 

10 

15 

04 

15 

5° 

50 

13 

01 

13 

47 

14 

33 

15 

19 

16 

05 

51 

73 

12 

13 

59 

14 

45 

15 

31 

l6'  19 

51 

13 

24 

14 

11 

14 

58 

15 

45 

16 

33 

53 

13 

35 

14 

22 

15 

IO 

15. 

58 

1 6 

4<5 

54 

13 

45 

14 

34 

15 

22 

1 6 

1 1 

1 6 

59 

55 

13 

55 

14 

44 

15 

3 3 

1 6 

23 

17 

1 1 

5 (5 

14 

05 

14 

5 5 

15 

45 

16 

35 

17 

24 

57 

14 

15 

15 

05 

15 

56 

16 

4-5 

17 

3-5 ' 

58 

14 

15 

15 

l6 

t.6 

07 

16 

58 

17 

49 

59 

14 

34 

15 

^5 

15 

17 

17 

08 

18 

0 ‘ 

<5o 

14 

43 

15 

35 

16 

27 

17 

*9 

; 18 

ii 

Ik 


Uranoscgpia. 


?6i 

The  Table  of  the  Moons  Parallax  in  Longitude  and  Latitude, 
continued. 


The  Moon’s  Horizontal  Parallax. 


o 

17 

/ 

18 

/ " 

I? 

t r ‘ 

20 

21 

/ /# 

60 

14 

4? 

15 

35 

16 

27 

*7 

»9 

18 

11 

6 1 

14 

51 

15 

44 

1 6 

32 

17 

29 

18 

22 

62 

15 

01 

15 

54 

l6 

47 

>7 

40 

18 

33 

63 

15 

09 

16 

2 

56 

•7 

5° 

18 

43 

<4 

*5 

17 

16 

II 

17 

5 

17 

59 

18 

53 

^5 

15 

24 

16 

I 9 

17 

13 

18 

8 

S9 

Z 

66 

15 

32 

l6 

27 

17 

22 

18 

16 

*9 

n 

61 

,1 

IS 

39 

16 

34 

17 

19 

18 

25 

19 

20 

6 8 

*5 

46 

1 6 

4l 

1 7 

37 

18 

33 

19 

28 

69 

i) 

52 

16 

48 

17 

44 

18 

40 

19 

36 

70 

15 

59 

16 

55 

17 

5t 

18 

48 

19 

44 

7i 

1(5 

05 

£7, 

1 

17 

V7 

1 8 

55 

19 

5i 

n 

16 

10 

17 

7 

18 

4 

i9 

1 

19 

58 

73 

l6 

15 

17 

12 

l8 

10 

i9 

8 

20 

5 

74 

1 6 

21 

‘7 

18 

18 

itf 

19 

*4 

20 

I 

75 

l6 

*5 

17 

23 

18 

21 

19 

20 

20 

*7 

7<5 

l6 

30 

.17 

29 

18 

26 

19 

25 

20 

23 

7,7 

1 6 

** 

x’_ 

33 

18 

,3,9 

19 

3? 

20 

28 

78 

16 

38 

17 

37 

18 

35 

*9 

34 

20 

32 

79 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

80 

1 6“ 

44 

17 

45 

18 

43 

19 

42 

20 

4i 

81 

16 

47 

*7 

46 

18 

4 6 

i9 

4 ' 

20 

45 

82 

1,6" 

50 

17 

49 

1 8 

49 

19 

48 

20 

48 

83 

16 

Si 

■7  . 

5} 

18 

5 2 

19 

,5.t 

20 

.5  1 

84 

16 

54 

•7 

'■4 

i8 

55 

l9 

53 

2-0 

53 

83 

16 

5*5 

17 

56 

18 

5<> 

19 

5 5 

20 

55 

8(7 

16 

57 

,i,7 

57 

x8 

57 

19 

57 

20 

5’7 

87 

1 6 

58 

17 

58 

18 

58 

19 

5» 

2o; 

58 

88 

16 

59 

17 

5,9 

18 

59 

*9 

59 

20 

59 

89 

17 

0 

l8 

0 

19 

0 ,20 

0 

21 

0 

lf$o 

}i .. 

18.. 

6 

19, 

0 |20 

p 

2 £ 

0 

fit.  The 


<*(j»  U K A N O S C 6 P I A< 

A Table  of  tb>  Moons  Parallax  in  Longitude  and  Latitude 
continued. 


The  Moon’s  Horizontal  Parallax. 


22 

24 

2J 

26 

o 

; 

ij 

t 

'1 

/ 

/# 

/ " 

> >) 

0 

c 

: 

0 

6 

0 

0 

0 

0 

0 

0 

O 

1 

0 

2-3 

0 

24 

0 

15 

0 

16 

0 

27 

1 

o 

46 

0 

48 

0 

5° 

0 

5 a 

0 

54 

3 

i 

09 

I 

1 2 

I 

15 

I 

19 

I 

22 

4 

i 

32 

i 

36 

I 

4° 

I 

45 

I 

49 

5 

i 

55 

2 

0 

2 

S 

2 

1 1 

2 

16 

6 

2 

18 

2 

24 

2 

30 

2 

37 

2 

43 

7 

2, 

41: 

2 

48 

2 

55 

3 

03 

3 

10 

• 8 

3 

04 

3 

12 

3 

20 

3 

29 

3 

37 

9 

3 

2-7 

3 

36 

3 

45 

3 

5 5 

4 

04 

• TO 

3 

49 

4 

0 

4 

10 

4 

20 

4 

3i 

1 1 

4 

12 

4. 

24 

4 

1 

1 

4 

46 

4 

58 

Ii 

4 

34 

4 

47 

4. 

59 

5 

12 

5 

24 

i3 

4 

57 

5 

I I 

5 

24 

5 

38 

5 

5i 

| 14  j 

5 

19 

5 

34 

5 

48 

5 

03 

6 

17 

15  i 

5 

42 

5 

57 

1 3 

5 

28 

6 

44 

16  ! 

<J 

04 

6 

20 

6 

37 

5 

53 

7 

16 

'7  1 

6 

l6 

6 

43  ! 7 

I 

7 

l8 

7 

36 

t8  | 

6 

48 

7 

7 

2-5 

7 

43 

8 

02 

•9 

7 

IO 

7 

29 

7 

49 

8 

08 

8 

28 

lo 

7 

31 

7 

52- 

8 

12 

8 

33 

8 

53 

21 

7 

53 

8 

15 

8 

36 

8 

5? 

9 

19 

i 22 

8 

14 

8 

37 

8 

59 

9 

22 

9 

44 

a~3 

8 

3<5 

8 

59 

9 

23 

9 

44 

10 

09 

7 14 

8 

57 

9 

21 

9 

46 

TO 

10 

TO 

34 

15 

9 

18 

9 

43 

Io 

9 

10 

34 

IO 

59 

2(5 

9 

39 

r 0 

5 

IO 

3i 

10 

57 

II 

24 

27 

10 

0 

10 

'*7 

IO 

54 

II 

21 

II 

48 

; iS 

10 

2o 

10 

48 

11 

1 6 

II 

44 

12 

12 

29 

io 

40 

1 1 

IO 

1 1 

38 

12 

07 

I 2 

36 

3.Q  ; 

1 1 

O 

n 

po 

1 2 

0 

12 

30 1 

13 

0 

Ov  --H  V-O  on  wi  v-A  ^ ^ yj  u)  I i>J  UJ  W W OJ  W 

OvO  CO  <1  Os  v-n  4*  | » *■>  *-*  O V3  CO  l — l CK-a-j^wo  tJ  I - O'O  00—4  0\  < v-n  .£*•  Ui  H *-<  O 


Uranoscopia, 


5^5 


The  Table  of  the  Moons  Parallax  in  Longitude  and  Latitude * 
continued. 


The  Moon’s  Horlzonsal  Parallax. 


22 


/ 

V 

— 

1 1 

0 

II 

20 

1 1 

4» 

1 1 

S9 

11 

18 

11 

37 

11 

56 

13 

15 

13 

33 

13 

5 1 

J4 

08 

H 

ik 

H 

43 

i? 

0 

IS 

17 

1 5 

34 

i5 

5 0 1 

16 

06 

l6 

21 

16 

36 

l6 

5i 

17 

0 6 

17 

20 

17 

34 

17 

48 

18 

01 

18 

14 

l8 

27 

18 

39 

18 

51 

19 

03 

23 

/ /' 

1 24 

1 t " 

\ 

25 

r " . 

20 

/ It 

1 1 30 

11  51 

11  12 

12  42 

11  52 

1 3 11 

1 2 0 

12  21 

11  44 

13  06 

13  25 

13  46 

14  06 
14  16 

14  46 

15  06 

I 5 24 
15  45 

11  30 

12  53 

13  16 

13  38 

13  59 

14  21 

13  00 

13  7-4 

13  4& 

14  JO 

14  34 
14  54 

13  31 

13  50 

14  09 

14  28 

14  47 

15  05 

14  42 

15  04 

1 5 23 

1 5 44 

16  04 

16  24 

*5  17 

1 5 39 

16  0 
16  22 

16  43 

t 7 OS 

1 s 13 

1:6  04 

a 6 44 

17  44 

15  41 

l6  21 

17  03 

‘7  44 

15  59 

1 6 40 

17  12 

1 3 04 

16  16 

1 6 58 

17  41 

1 8 23 

16  33 

17  16 

*7  59- 

1 3 42 

1 6 49 

I?  33 

18  17 

19  01 

1 7 °j 

17  5° 

18'  35 

19  19. 

17  21 

18  07 

s 8..  5 2. 

19  -37 

17  37 

18  23 

19  09. 

1 9 5 5 

17  53 

18  39 

1 9 26 

20  1 2 

18  08 

18  55 

19.  42. 

20  2 9 

18  12 

1 9 10 

19  58 

20  45, 

TT  36 

19  25 

20  13. 

21  02, 

1 3 5° 

19  40 

2.0  28 

2 1 18, 

19  04 

i9  5 4 

2°  ,43 

21  3'3: 

19  17 

20  08. 

24  08 

2 I 48: 

i-9  3° 

20  21 

2 1 1,2 

22  O3., 

19  43 

20.  34 

2 1 3.6 

24  1 7 

19  S.5 

20  4.7 

21  39 

22  3T 

iiWf 


F £ f 


564  UeaHOS€OH  ft. 

Tbe  Tables/  the  Moon 3 Parallax  in  Longitude  and  Latitude] 

continued. 


The  Moon's  Horizontal  Parallax. 


0 

22  j 

' " ! 

23 

/ " 

,24„l 

26 

' « 

60 

19 

03 1 

19 

55 

20 

47  : 

Ll 

39 

22 

31 

61 

19 

15 

20 

07 

21 

0 

21 

52- 

12 

45 

6z 

19 

16 

2o 

19 

21 

12 

22 

.5 

X2 

58 

63 

19 

37 

26 

30 

21 

2-3 

22 

17 

13 

10 

6 4 

19 

47 

26 

40 

21 

34 

21 

28 

13 

22 

6% 

19 

.57 

20 

51 

1 1 

45 

22 

39 

13 

34 

66 

2o 

06 

21 

01 

21 

56 

22 

5° 

13 

45 

67 

2o 

i) 

21 

II 

22 

06 

23 

I 

13 

57 

68 

Xo 

24 

21 

20 

22 

15 

23 

11 

14 

4 

6 9 

20 

31 

21 

29 

22 

24 

13 

XI 

14 

16 

70 

20 

40 

21 

37 

22 

33 

2-3 

30 

14 

1.6 

ZI 

20 

4_8 

2 1 

45 

iz 

41 

i\  39 

24 

; 3:5 

71 

2o 

5 5 

21 

53 

22 

5° 

23 

47 

14 

44 

73 

21 

02 

22 

0 

22 

57 

■23 

55 

*4 

5 2 

74 

21 

09 

22 

07 

23 

04 

24 

2 

15 

0 

75 

11 

15 

22 

13 

2? 

11 

24 

9 

25 

7 

76 

21 

21 

22 

*9 

23 

l8 

24 

16 

15 

14 

77 

21 

2(5 

22 

£5 

13 

23 

24 

22 

15 

2-.I 

78 

21 

3> 

22 

30 

23 

28 

24 

27 

15 

26 

79 

21 

36 

22 

35 

23 

33 

14 

32 

15 

31 

80 

21 

40 

ze. 

39 

23 

38 

24 

37 

15 

34 

ol 

21 

44 

12 

43 

23 

42 

24 

v 

15 

41 

82 

2 1 

47 

22 

47 

23 

46 

14 

4\ 

15 

45 

83 

21 

5° 

22 

5° 

13 

49 

24 

49 

15 

48 

84 

21 

53 

22 

5z 

2 3 

52.5 

24 

52 

15 

5 1 

85 

2 1 

55 

21 

55 

23 

54 

24 

54 

15 

54 

2 I 

5 7 

22 

57 

23 

56 

24 

56 

15 

54 

87 

Q Q 

21 

5-8 

22 

58 

23 

58 

24 

38 

15 

58 

00 

21 

59 

22 

59 

23 

59 

24 

59 

15 

59 

IX 

59 

22 

59 

H 

b 

25 

0 

2(5 

O 

90  j 

22 

O 

23 

0 

34 

0 

25 

0 

24 

0 

The 


U R A N O S C 0 p I a] 


The  Table  of  the  Moons  Parallax  in  Longitude  and  Latitude ’ 

continued. 


The  Moon’s  Horizontal  Parallax. 


o 

27 

; " 

23 

/ 

29 

/ '' 

30 

; : II 

1 " 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 0 

i 

0 

28 

0 

19 

0 

30 

0 

31 

.0  33 

z 

0 

56 

0 

58 

I 

0 

1 

°3 

1 05 

3 

1 

15 

1 

28 

I 

31 

1 

35 

1 38 

4 

I 

5s 

1 

57 

1 

0 I 

2 

06 

2 10 

5 

2 

21 

2 

26 

2 

31 

2 

37 

2 42 

6 

z 

4? 

z 

5 5 

3 

02 

3 

08 

3 14 

7 

3 

l8 

3 

25 

3 

31 

3 

39 

3 47 

8 

3 

45 

3 

54 

4 

02 

4 

1 1 

4 19 

9 

4 

13 

4 

13 

4 

31 

4 

4i 

4 5 1 

IO 

4 

4i 

4 

52 

5 

02 

5 

13 

5 23 

1 1 

5 _ 

09 

5 

20 

5 

31 

5 

44 

5 7 5 

11 

5 

37 

5 

49 

4 

02 

4 

14 

4 26 

13 

4 

05 

6 

l8 

6 

32 

4 

45 

6 58 

*4 

6 

31 

6 

44 

7 

01 

7 

16 

7 3° 

15 

6 

59 

7 

15 

7 

3° 

'7 

44 

8 02 

1 4 

7 

26 

7 

4 7 

7 

59 

8 

1 6 

8 33 

17 

7 

53 

8 

1 1 

8 

8 

8 

4.3 

9 04 

18 

8 

20 

8 

39 

8 

57 

9 

id 

9 35 

19 

8 

47 

9 

07 

9 

16 

9 

46 

10  06 

2.0 

9 

14 

9 

34 

9 

55 

10 

14 

10  34 

11 

9 

4i 

IO 

02 

I O 

14 

10 

45 

11  0 4 

21 

10 

07 

10 

19 

IO 

51 

I I 

14 

11  34 

m 

10 

33 

10 

54 

I 3 

20 

I I 

43 

12  o4 

24 

10 

59 

II 

25 

I I 

48 

12 

12 

12  34 

15 

I I 

15 

II 

5 1 

I 2 

14 

12 

41 

13  06 

2 6 

I I 

5° 

I 2 

16 

i 2 

43 

>3 

09 

13  35 

17 

12 

I ^ 

1 2 

43 

13 

IO 

i3 

37 

14  04 

l8 

12 

40 

13 

09 

13 

57 

14 

05 

14  33 

19 

13 

05 

13 

35 

H 

04 

14 

33 

IS  02 

30 

i3 

30 

14 

0 

14 

30 

'5 

O 

IS  30 

"the  Table  of  the  Moon’s  Parallax  in  Longitude  and  Latitude 
continued. 


The  Moon’s  Horizontal  Parallax. 


o 

27 

/ " 

28 

/ 9t 

r>o 

13  3° 

14  0 

3* 

13  55 

14  26 

31 

14  i9 

14  JI 

33 

14  4Z 

15  15 

34 

15  5 

15  39 

35 

15  29 

1 5 53 

36 

15  52 

16  27 

37 

16  15 

i5  5 1 

3* 

16  37 

17  14 

39 

59 

i7  37 

40 

17  21 

18  0 

4i 

17  43 

18  22 

42 

18  4 

(-*  1 

OO  j 

! 

-£* 

-P-  1 

4? 

18  26 

19  6 

44 

18  45 

19  27 

45 

*9  5 

19  48 

46 

19  25 

20  9 

47 

19  45 

20  29 

48 

20  4 

20  48 

49 

20  23 

21  8 

5° 

20  41 

21  27 

5 1 

20  s9 

21  46 

51 

21  17 

22  4 

53 

2i_34 

22  22 

54 

21  50 

21  39 

55 

22  7 

22  5 <5 

22  23 

23  13 

57 

22  39 

23  29 

OO 

V*. 

22  54 

13  4) 

59 

n 9 

24  0 

6 0 

23  13 

24  15 

2Q 

2° 

31 

/ 

n 

t 

JI 

14 

30 

15 

0 

*5 

50 

H 

57 

>5 

27 

15 

58 

15 

23 

15 

54 

.1 6 

26 

15 

48 

I<5 

21 

l6 

53 

l5 

12 

47 

17 

20 

l6 

38 

17 

13 

17 

47 

17 

3 

17 

38 

18 

T3 

17 

27 

18 

3 

l8 

39 

17 

51 

18 

28 

19 

5 

18 

15 

l8 

5 3 

T9 

3.1 

18 

38 

19 

17 

*9 

56 

T9 

1 

19 

41 

20 

21 

19 

24 

20 

5 

20 

45 

19 

47 

20 

28 

21 

9 

20 

9 

20 

5i 

zi 

32 

20 

31 

21 

13 

2 £ 

55 

20 

52 

21 

35 

_ 22 

18 

21 

14 

21 

57 

22 

40 

21 

33 

22 

18 

23 

2 

21 

53 

22 

40 

23 

14 

22 

13 

22 

59 

23 

45 

22 

32 

23 

T9 

'-4 

7 

22 

51 

23 

39 

24 

26 

13 

9 

23 

58 

14 

45 

23 

27 

24 

16 

25 

5 

13 

45 

24 

34 

25 

24 

24 

2 

24 

52 

25 

42 

24 

19 

25 

10 

l6 

0 

24 

315 

15 

27 

26 

*7 

24 

51 

15 

43 

2 5 

34 

2 > 

7 

25 

59 

25 

51 

The 


Uranoscopia.’  $67 

The  Table  of  the  Moon's  Parallax  in  Longitude  and  Latitude } 
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A Table  of  the  Moon’s  Parallax  in  Longitude  and  Latitude 
continued. 
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A Table  of  the  Moons  Parallax  in  Longitude  and  Latitude 
continued. 

The  Moon’s  Horizontal  Parallax, 
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The  Table  of  the  Moon's  Parnlltix  m Longitude  And.  Latitiu.e, 
continued. 


The  Moon’s  Horizontal  Parallax. 
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The  Table  of  the  Moon's  Parallax  in  Longitude  and  Latitude, 
continued. 


The  Moon's  Horizontal  Psrallax. 


l 

37 

38 

39 

40 

41 

o 

; 

J 

I 

// 

1 

It 

30 

18 

3° 

19 

O 

19 

3° 

20 

0 

20 

30 

31 

19 

4 

'9 

34 

20 

5 

20 

35 

20 

37 

gz 

19 

37 

20 

b 

2 0 

40 

2 1 

12 

21 

44 

33 

20 

9 

20 

4 2 

2 I 

1 d 

21 

47 

22 

20 

34 

20 

4 1 

2 I 

15 

2 l 

48 

22 

22 

22 

54 

35 

2 1 

13 

21 

48 

2 2 

r 1 

22 

57 

23 

3 1 

$6 

2 L 

45 

2 2 

20 

22 

55 

23 

31 

24 

6 

37 

22 

l 6' 

22 

52 

2 3 

28 

24 

4 

24  '' 

40 

38 

22 

47 

23 

23 

|24 

9 

, 

3 7 

25 

14 

39 

2 3 

17 

23 

55 

j24 

32 

2 5 

10 

25 

48 

40 

2-3 

47 

24 

26 

j2  5 

4 

2 5 

43 

26 

21 

4^ 

24 

17 

24 

5rt 

25 

35 

2.6 

z6 

54 

42 

24 

45 

2 5 " 

26 

26 

6 

l6 

45 

27 

24 

43 

25 

14 

2> 

55 

26 

36 

27 

18 

27 

58 

44 

2 5 

4 2 

24 

-7 

6 

27 

47 

28 

29 

45 

26 

10 

26 

52 

27 

35 

28 

17 

29 

I 

44 

2(5 

37 

27 

20 

23 

3 

28 

47 

29 

30 

47 

27 

4 

27 

47 

28 

3' 

29 

i5 

29 

59 

48 

27 

5° 

28 

14 

28 

59 

29 

43 

30 

28 

49 

27 

5<5 

28 

41 

l6 

26 

30 

I X 

30 

57 

50 

28 

2 I 

29 

7 

29 

53 

30 

39 

31 

25 

5i 

28 

45 

29 

2 0 

30 

19 

31 

5 

3' 

5* 

52 

29 

9 

29 

57 

30 

44 

3 1 

31 

32 

19 

53 

29 

3P 

2 1 

31 

9 

31 

54 

32 

4 s 

54 

29 

5 4 

30 

44 

3 £ 

33 

32 

21 

33 

10 

55 

3® 

1 8 

3i 

7 

31 

57 

32 

45 

33 

35 

5^ 

3° 

40 

31 

30 

32 

20 

3 3 

9 

33 

59 

57 

3i 

2 

3 [ 

52 

32 

42 

3 3 

32 

34 

23 

55 

3i 

23 

3 2 

14 

33 

4 

33 

55 

34 

46 

5 9 

3i 

4? 

3’- 

35 

0 7J 

J J 

2 6 

34 

47 

3 5 

9 

6o 

3 2 

0 

3 

n 

55 

”3“3 

47 

34 

59 

33 

3i 

Tie. 


U R A N 6 S C O P I A, 


573 
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The  Moon’s  Horizontal  Parallax. 
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The  Table  of  the  Moon’s  Parallax  in  Longitude  and  Latitude, 

continued. 

The  Moon's  Horizontal  Parallax. 
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The  Table  of  the  Moons  Parallax  in  Longitude  and  Latitude , 
continued. 


The  Moon's  Horizontal  Parallax. 
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The  Moon’s  Horizontal  Parallax. 


o 

*2 ; 

/ // 

1 53 
' JL 

i V'1 

I ^ 

55 

1 n 

56 

1 0 

60 

45 

2, 

45 

54 

46 

46 

47 

38 

48 

19 

6 t 

45 

29 

46 

21 

47 

H 

48 

6 

48 

58 

6 2 

45 

5 5 

4<5 

48 

47 

41 

48 

34  : 49 

27 

6S 

46 

20 

47 

13 

48 

7 

49 

O 

.49 

54 

(54 

46 

4? 

47 

38 

48 

31 

49 

26 

50 

&o 

65 

47 

8 

48 

2 

48 

5<5 

49 

5i 

5° 

_45 

66 

47 

30 

48 

15 

49 

20 

5° 

15 

5i 

9 

67 

47 

52 

48 

47 

49 

41 

5° 

33 

5i 

32 

•68 

48 

13 

49 

9 

50 

4 

5i 

0 

5i 

54 

69 

48 

33 

49 

19 

5° 

25 

5i 

21 

5.1 

15 

70 

48 

49 

48 

50 

45 

5i 

41 

51 

35 

71 

49 

10 

5° 

7 

51 

4 

51 

0 

51 

_5_5 

71 

49 

~*7 

50 

15 

51 

2i 

5i 

19 

53 

15 

73 

49 

44 

5° 

4i 

5i 

39 

36 

53 

33 

74 

50 

0 

5° 

57 

5i 

55 

)i 

53 

53 

50 

'75 

5° 

14 

5 1 

12 

5' 

10 

53 

8 

54 

6 

J76  ■ 

50 

28 

51 

26 

51 

15 

53 

13 

54 

21 

77  ; 

5° 

4ET 

5* 

38 

5i 

37 

5 3 

36 

54  _ 

34 

78 

5° 

51 

5i 

5° 

51 

49 

53 

48 

54 

46 

79 

5i 

2 

51 

1 

53 

0 

53 

59 

54 

57 

80 

5i 

12 

51 

1 1 

53 

10 

54 

10 

55 

7 

8x 

2l 

51 

20 

53 

l9 

54 

19 

55 

17 

8 a 

5i 

30 

51 

19 

53 

28 

54 

28 

55 

26 

83. 

51 

37 

51 

36 

53 

3 5 

54 

35 

5 5_ 

14 

84 

)'i 

43 

51 

42 

53 

41 

54 

41 

5 5 

41 

85 

51 

43 

5i 

47 

53 

47 

54 

47 

5 5 

47 

86 

5i 

52  52 

5 2 

53 

51 

54 

5 2 

55 

51 

87 

5» 

55 

51 

55 

5 3 

55 

54 

55 

55 

5 5 

88 

5! 

58  52 

5* 

53 

58 

54 

53 

55 

57 

8 9 

5* 

59 

5i 

59 

53 

59 

54 

59 

55 

59 

90 

57- 

O 

53 

0 

54 

0 

55 

O 

5.6 

0 

The 


U R A N O S C O P I A.  583 

The  Table  of  the  Moon's  Parallax  in  Longitude  and  Latitude, 
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T he  Table  of  the  Moons  Parallax  in  Longitude  and  Latitude, 

continued . 
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60 

5 3 41 

6 o 

61 
6 1 
63 
<54 

6JL 

66 

67 

68 

6p 

70 

ZJ. 

7* 

73 

74 

75 

76 

77 

7^ 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 


62 


7 

// 

53 

42 

54 

13 

54 

44 

5 5 

14 

55 

44 

56 

I I 

5* 

38 

57 

3 

57 

28 

57 

5i 

58 

l6 

58 

37 

5^ 

58 

59 

17 

59 

36 

59 

53 

60 

10 

60 

24 

60 

38 

60 

5° 

6 1 

2 

61 

13 

6 1 

24 

6 r 

92 

61 

40 

6 1 

46 

61 

51 

61 

55 

61 

58 

61 

59 

6 2 

0 
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A Table  of  the  Suns  Difiance  from  the  Vertex  of  London,’ 
to  every  Degree  of  Declination  N.  or  S.  u frfu.1  in  the  Qonfihu- 
8ion  of  Solar  Eclipfes. 


Sun's 
Decb’n. 
N.  8c  S 

0 11 

Sun's  Decl. 

Nor. 

Sun’s  Decl. 

Sou. 

©a  Ver. 
at  Nocn 

0 i 

at 

Midni. 

0 1 

dU'er. 
at  Noon 
0 l 

at 

.Midni . 

Q 1 

0 T 

(J 

5t 

32 

51 

32 

5i 

32 

51 

32 

I 

0 

50 

32 

52 

32 

52 

32 

;o 

32 

2 

0 

49 

32 

53 

32 

53 

32 

49 

52 

3 

0 

48 

32 

54 

32 

54 

32 

4b 

32 

4 

0 

47 

32 

55 

32 

55 

32  j 47 

32 

5 

0 

45 

32 

56 

32 

56 

32 

46  ■ 

32 

6 

0 

45 

32 

57 

32 

57 

32 

45 

32 

7 

0 

44 

32 

58 

32 

58 

32 

44 

32 

8 

0 

43 

32 

59 

32 

59 

32 

43 

32 

9 

0 

42 

32 

60 

31 

60 

32 

42 

32 

10 

0 

41 

32 

6 1 

32 

6l 

32 

4* 

32 

11 0 VX0 

40 

32 

61 

32 

6z 

32!  40 

32 

i2i)i  5£  o 

39 

32 

<*3 

32 

63 

32 

39 

32 

13 

0 

38 

32 

64 

32 

64 

32 

38 

32 

14 

0 

37 

32  ; 

65 

32 

6 s 

32 

37 

32 

15 

0 

3<> 

32 

66 

32 

66 

32:36 

32 

l6 

0 

35 

32 

67 

32 

6 7 

32 

35 

32 

17 

0 

34 

32 

68 

32 

68 

32 

34 

32 

18 

0 

33 

32 

69 

32 

69 

32 

33 

32 

19 

0 

32 

32- 

7° 

32 

70 

32 

32 

32 

20XE  £^o 

3 1 

32 

7*6  32 

7i 

32 

3i 

32 

2IX” 

A\vO 

3° 

32 

72 

32 

72 

32 

30 

32 

22 

0 

29 

32 

73 

32 

73 

32 

29 

32 

0 

28 

32 

74 

32 

74 

32 

28 

32 

22  ^ 

3s 

29 

28 

3 

75 

1 

75 

1 

28 

3 

I i i 2 
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A Table  of  Logarithms  for  the  CorreEHon  of  the  Moon's 
Variation. 


Mean  Anomaly  of  the  Sun. 


. Sig.  o. ) Si?,  i. 

•Sig.  2.  j Sig.  3. 

Sig.  4. 

Sig.  5.1 

Deg. 

Logar. 1 

Logar. : 

Logar 

Logar. 

Logar. 

Logar. 

Deg. 

c 

0.0242 

0.0242 
0.0242 
0.02  41 
0.0240 
0.0x39 

0.0  2 1 1 

00125 

0.0004 

9.9995 

9.9987 

9.9978 

9.9969 

9 9961. 

9.9880 

9.9787 

30 

28' 

26 

24 

22 

20 

z 

4 

6 

8 

TO 

0.0207 

0.0203 

0.0198 

0.0193 

0.0188 

0.0 182 
0.0177 
0.017 1 
0.016  5 
0.0159 

0.0 1 18 
0,01 10 

0.0102 

0.0095 

0.0087 

9.9872 

9.9865 

9.9858 

9.985.1 

9.9844 

9.97^3 

9.9779 

9-9775 
9-9772 
9 97,69 

12 

H 

1 6 
18 

lo 

0.0237 
0.0233 
0.0233 
0.023 1 
00229 

0,0079 
0.007  1 
0.0063 
0.0055 
0.0046 

.9.9952 

9.9944 

9,9936 

9.9918 

9.9920 

9.9837 

9.9830 
9.9824 
9.981.8 
9. 98 12 

9.9807 

9-9802 

9-9797: 

9.9792 

9.9787 

9.9766 
9.9763 
9.9760 
9-9758 
9 975  7 

18 

16 

H 

12 

ro 

22 

74 

2 6 
28 
3° 

0.022  6 
O.0223 
O.0219 
0.021 5 
! 0.021 1 

i Sig.  11 

0.01 53 
0.0144 
0.0139 
0.0132 
0.0125 
Sig. lo- 

O.OO38 

0.0029 

0.0021 

0.0012 

O.OOO4 

9-9912 

9,9904 

9.9896 

9.9888 

9 9880 

Sig.  8. 

9-975  5 
9.9754 

9-9753 
9-975  3 
9.9753 

8 

6 

4 

z 

0 

Sig.  9. 

Sig.  7- 

Sig.  6. 
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THE  foregoing  Table  fhould  have"  been  placed  to  foIT 
low  the  Tab 'e  of  the  Moon’s  Variation,  Folio  1 1.  Its 
Ufe  is,  to  find  the  true,  or  sorredled  Variation  of  the 
Moon.  The  other  fhews  the  Moon's  greateft  Variation  in 
the  Odtants.  to  be  35  Minutes,  jo  Seconds : But  then  that 
is  in  the  mean  Diftance  of  the  Sun  from  the  Earth. 

The  Differences  that  arife  front  the  Curvature  of  the 
Orbis  Magnus,  and  the  ftronger  Adtion  of  the  Sun  upon 
the  Moon  when  Horned  and  New,  than  when  Gibbous  and 
Full,  are  allow’d:  For  by  this  Table,  the  greateft  Varia- 
tion in  the  other  Diftances  of  the  Sun  from  the  Earth,  be- 
ing .in  a Proportion  compounded  of  the  duplicate  Ratio 
of  the  time  of  the  Synodicai  Revolution  of  the  Moon  ( the 
time  of  the  Year  being  given)  diredtly,  and  the  tripli- 
cate Ratio  of  the  Sun’s  Diftance  from  the  Earth  inverf- 
iy.  Whence  Dr.  Halley,  by  this  Table,  makes  the  great- 
eft Variation  in  the  Sun’s  Apogee,  33  Minutes,  1 6 Se- 
conds ; and  in  his  Perigee,  37  Minutes,  13  Seconds  ; the 
Eccentricity  of  the  Sun  being  to  the  tranfverfe  Diameter 
of  the  Orb  is  Magnus , as  16  f 5 to  to  00. 

To  find  the  correct  Variation  by  this  Table,  the  Rule  is. 

Having  found  the  Variation  of  the  Moon,  agreeing  to 
her  Diftance  from  the  Sun,  by  the  Table,  Folio  xoi,  re- 
duce the  faid  Variation  into  Seconds,  and  then  find  the 
Logarithm  thereof,  as  if  it  was  an  Abfoiute  Number. 

Next)  with  the  Sun’s  Mean  Anomaly,  take  out  of  this 
Table  the  Logarithm  anfwering  thereto  ; and  fuhtradt 
it  from  the  Logarithm  firft  found  j and  the  Remainder  is 
the  Logarithm  of  the  correfl  Variation,  as  per  Example. 

In  the  Example  of  the  Calculation  of  the  Moon’s  Place, 
Folio  83,  the  Moon’s  Variation  there  is  put  52'  49''=  1969”. 

Th  ' ” ' " ’ 

Wi 


Core,  Variation  31' 2S"=i888"Log.  3.276046' 


Example 
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Example  i\  Suppofe  the  Sun  in  Perigee,'  and  the  Moon 
diftant  from  the  Sun  45  Degrees,  being  in  her  Octant.  I 
demand  her  greateft  Variation  ? 

y's  Variation  per  Table,  Fed.  iot"  is 


Log.  found  by  ® meanAnom,  6s,  o°o'o"is  9.9753 
Corr.  Variat.  of)  is  37' i3'=2233''=Log.=3. 348982 


Note,  The  Logarithm  found  Joy  the  Sun's  mean  -Anomaly 
mull  always  be  fubtracted,  and  not  addpd.  But  when  fas 
in  thelaft  Example)'  the  Logarithm  to  be  fubtracted  exceeds 
the  other  Logarithm,  the  Radius  muft  be  added,  that  Sub- 
traction may  be  performed ; as  is  plain,  if  the  Examples 
are  duly  confidered. 

$£)=*  This  and  the  two  laft  Pages  were  fent  me  by  a 
Gentleman  unknown  (to  whom  I return  my  hearty  Thanks) 
being  a Correction  of  the  Moon’s  Variation  in  Page  101  • 
which  having  diligently  perufed,  and  finding  it  very  ufeful, 
it  merits  a Place  in  this  Work.- 


FK  I N I S. 


(the  following  Books,  &c.  written  by  this  Author , are 
Printed , and  Sold  by  J.  Wilcox  at  Virgil's  Head 
againfl  the  .New  Church  in  the  Strand,  London. 

x.'THE  Syftem  of  the  Planets  demonftrated,  in  Quarto, 
* Price  5 s. 

z",  A Compleat  Syftem  of  Aftronomy,  z Vols.  8 vo.  Pr .izt] 

i .X.  • 

3.  Aftronomy  of  the  Satellites,  8 vo.  Pr ,is.6d. 

'4.  A Treatife  of  Eclipfes  for  35  Years,  wirh  the  Tranfit 
of  Venus  and  Mercury  over  the  Sun  for  79  Years,  and  the 
Conjunction  of  Jupiter  and  Saturn  for  120  Years.  The 
Second  Edition,  with  Additions,  Pr.  z s.  6 d. 

5.  His  Vranofcopa,  being  a Demonftration  of  the  Equation 
of  Time,  (3c.  800.  Pr.  7 s. 

6.  A Defcription  of  Gunters  Quadrant,  its  great  ufe  in  A- 
ftronomy.  To  which  are  added,  the  ufe  of  Napair’s  Bones 
and  the  ufe  of  the  Two-foot  Rule  in  the  Menfuration  of 
Timber,  (3c.  This  Book  will  be  of  great  fervice  to  any 
Perfon  concerned  in  Menfuration,  Dialling,  (3c.  Pr.  j s. 

7.  His  Sheet  of  the  true  Appearances  of  Jupiter's  Satellites' 
during  his  Vifibility  in  the  Evening,  Pr.  1 1.  6d. 

8.  His  Sheet  of  the  true  Appearances  of  Saturn's  Satellites 
with  the  Pofition  of  his  Ring,  Pr.  1 1. 


BOOKS  Printed  for  j.  Wilcox,  at  Virgil’j  Head  again/} 
the  New  Church  in  the  Strand. 

'T'HE  Modern  Navigator’s  Compleat  Tutor,  by  Jh  Kfllj,  : 

Mariner,  pr.  4 s. 

A New  Treatife  of  the  Conftradion  and  Ufe  of  the  Sedor, 
by  Sam.  Cun;  revifed  by  Ed.  Stone,  pr.  3 j.  6 d. 

The  Builder’s  Cheft-Book,  or  a compleat  Key  to  the  Five 
Orders  of  Columns  in  Architedure,  by  B.  Langley,  pr. 

2 s.  6 d. 

The  Builder’s  fure  Guide,  in  4*0,  with  eighty  Copper  Plates, 
pr.  iz  s. 

Magnum  in  parvo  ; or  the  Marrow  of  Architedure  : Being 
a new  Method  of  drawing  the  Five  Orders  of  Columns 
in  Architedure,  by  W.  Halfpenny,  pr.  4 s. 

Holders  Treatife  of  Harmony,  with  Keller  s Rule  to  play, 
and  tune  the  Harplicord;  pr.  3 s.  6 d. 

Le  Drand's  Parallel  of  the  different  manner  of  extading  the 
Stone  out  of  the  Bladder,  with  Cuts. 

Hiftory  of  Taxes  under  all  Denominations,  from  the  Con- 
queft,  to  1732,  pr.  5 s. 

Hiftory  of  Poland  under  Augujlus  II.  2 Vols.  pr.  8 s. 

Boerhattve's  Treatife  of  the  Force  and  Energy  of  Medicines, 
pr.  4r. 

The  Igoran,  commonly  called  the  Alcoran  of  Mahomed,  with 
a large  preliminary  Difcourfe  and  Commentary,  by  Mr. 

G.  Sale. 

The  Navil  Hiftory  of  England  in  all  its  Branches,  from  th 
Year  1066,  10x734.  pr.  1 /.  1 s. 

A General  Didionary  hiftorical  and  critical ; iu  which  is  w 
new  and  accurate  Tranflation  of  the  celebrated  Mr.  Bayle, 
Twenty  four  Sheets  for  3 s. 

The  Bilhop  of  Cambrays  Tales  and  Fables,  French  and 
Englifh,  for  the  ufe  of  Schools,  pr.  3 r. 

Daciers  Horace,  with  Bentley's,  Cuninghams,  and  Somadon's 
Notes  and  Emendations,  Latin  and  French,  4 Vols.  4 to. 

1 l.  8 s. 

— *-The  fame  Book  in  10  Volumes,  120.  pr.  il.  4 s. 

The  Common  Prayer  in  Italian, by  Mr.  Gordon;  alfo  in  French ; 
with  all  forts  of  School  Books  in  Latin,  French,  &c,  very 
cheap. 
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